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THE CHEMICAL NEWS 

AND JOURNAL OF PHYSICAL SCIENCE. 

The present Number commences -what may almost be 
termed a new era in the existence of the Chemical 
News, and we owe it to our readers to explain the 
reasons why we have considered it necessary to increase 
its price, and to make a more than corresponding 
increase in its dimensions. 

Most, if not all, of our learned and scientific Societies 
have a special organ of their own, published sometimes 
monthly, but generally less frequently. These publica- 
tions, as a rule, give only the proceedings of the Society 
to which they respectively belong, and the papers that 
arc read at its meetings. The papers are given in full, 
as they ought to be under such circumstances ; and it is 
with no desire to detract from their value that we say 
that, for the general reader, they, as a consequence of 
this, remain unread. The working-men, — that is to say, 
the chemist, whose days are spent in the laboratory ; 
the engineer, whose hours are employed in carrying out 
plans already complete, and in elaborating others ; the 
electrician, who labours to simplify the transmission of 
intelligence, or to find a raethoa of perfecting the means 
already in existence; and the host of scientific men, and 
those who take an interest in scientific subjects, who 
have daily avocations which exhaust their energies, — have 
not the courage to sit down and tax their intellect still 
further, by the study of an article which commonly 
requires a closer examination in proportion as its merits 
are greater. They would, however, be glad enough to 
read an abstract of such a paper, which embodied its 
chief points, the result of which would be that they 
themselves would receive new information and ideas, 
and the writers their reward, in the shape of a far more 
extended fame and reputation, which is what they 
principally seek. 

Then, again, these Journals are usually confined to 
some particular branch of science; and to obtain a 
complete knowledge of what is going on in the scientific 
world, it is necessary to see them all. Now, the outlay 
of a few pounds annually for such a purpose is a matter 
hardly worth consideration to the few, but to the many 
it is a serious obstacle. We do not, however, lay so 
much stress on this point as on the time which would bo 
uired to read them. 

laving shown how the official organs fail to supply 
a want, — and we must again repeat that we have not 
done so in the way of reproach, because any alteration 
in them would only lessen their value, — we need say 
nothing more to prove the necessity which existed for 
the establishment of The Chemical News and 
Journal of Physical Science, which is henceforward 
to be the title under which we shall appear. As hitherto, 
Chemistry will be the leading feature ; but the greater 
amount of space at our disposal will enable us to intro- 
duce important matter relating to other departments of 
Pnysics. Since a very early period in the existence of 


the Chemical News, it has been a source of constant 
anxiety to us to find space for valuable articles which 
wo felt our readers ought to have an opportunity of 
perusing, but which the steady influx of matter of more 
general interest compelled us to defer from time to time, 
until the period had gone by when we could publish 
them. In many instances, these have been communica- 
tions from men who have made a reputation, and one 
principal inducement to enlarge our space has been the 
facility it would givo us for publishing moro of such 
communications in future; for there can be no more 
doubt of our willingness to do so than of the advantage, 
so far as reputation is concerned, that would accrue to 
the writers from the publication of their papers in a 
journal of the circulation to which this has attained. 
While Chemistry, in all its various branches, Scientific 
and Analytical, Technical, or in its relation to Agricul- 
ture, will still form the principal subject treated of, the 
Medical Profession will not fail to find recorded in its 
pages every new discovery relating to Toxicology, 
Materia Mcdica, and Pharmacy. We nave arranged for 
the transmission to us of every scientific journal pub- 
lished on the Continent, and from these wc shall 
translate, in full or in abstract, everything of import- 
ance. Of course, whilo paying such close attention to 
what is passing abroad, we shall not omit to give due 
prominence to the proceedings of Sicicties at home, 
more especially to thoso of the lioyal Institution and 
the Chemical and Pharmaceutical Societies. 

All books forwarded to us will receive impartial 
criticism, with as little delay ns is consistent with a 
proper examination of their contents ; and we propose 
each week to publish a notice of recent Chemical Patents, 
describing, not merely the purpose which the invention 
is intended to effect, but the probability of its effecting 
what it professes, and the degree in which it resembles 
any patent taken out previously, having reference to a 
similar object, — the abuse of the patent-law being one of 
the erving evils of the day. 

As heretofore, our columns will bo open for the record 
of any now facts which may be observed in the conduct 
of operations in the laboratory ; and wc invite those 
who may observe such facts to forward them to us, in 
their own interest as well as in that of others engaged 
in the same professional pursuit. 

In conclusion, we will state, as briefly' os may be, what 
we aim at effecting by the alteration, and then leave it 
to our readers to decide in the future how far wc accom- 
plish what we propose. 

Up to the present, there lias not existed any Journal 
in Great Britain which professed to give a notice of all 
events of interest which occur in the scientific world. 
One Journal occasionally devotes a portion of one of its 
columns to the record of the most striking facts: but 
such desultory information docs not meet the eye of the 
persons who are chiefly interested in such matters. Wc 
have, therefore, determined on making The Chemical 
News and Journal of Physical Science the per- 
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mancnt record of all matters interesting to the chemical ! 
philosopher, the man of science, and to educated men 
generally. We do not aim at superseding the recognised 
organs of tho various learned Societies. The papers they 
contain, valuable ns they ore as records, are too full of 
detail, and often too abstruse to be published elsewhere 
at length ; but such portions of them as arc of principal 
importance we shall, as heretofore, embody in a 
summary, — an arrangement which we have found to be 
as gratifying to the authors as to our readers. In this 
way they will be kept thoroughly informed of all that 
transpires in any part of the world, whether relating to 
the discovery of a new chemical compound, or a novel 
application of something already known. That conti- 
nually-increasing class of men, who, without being 
engaged in such subjects professionally, desire to bo kept 
informed on their progress, will find in its pages all that 
he desires to know ; and, that every facility may he 
given for reference to the past, a most copious Index 
will be published on the completion of each Volume. 


SCIENTIFIC AND ANALYTICAL 
CHEMI8TRY. 


On the Opacity of Hie Yellow Soda Flame to Light of its 
own Colour, by WlI.LIAM C&OOKE6. 

In some remarkable investigations on the colours which 
certain substances impart to the flames in which they 
are heated, 1 Professors Kirchhuff and liunsen describe 
certain experiments by which they prove that the 
luminous lines which are produced in the spectrum 
of a spirit- or gas-flame, when salts of the alkalies 
or alkaline earths arc caused to volatilise therein, | 
become reversed (i.e. that the bright lines become 
changed to dark ones) when a source of light of suffi- 
cient intensity, and giving a continuous spectrum, is 
placed behind the coloured flame. Amongst other 
experiments which were given to illustrate this jroint, 
was one in which, a solar spectrum showing the dark 
line D having been first obtained, a gas-flame, coloured 
yellow by the introduction of a bead of chloride of sodium, 
was interposed, when the dark line I) (coincident with 
the yellow sodium line) appenred with increased black- 
ness, instead of being partially, if not entirely, filled up 
by the luminous sodium line. In another experiment they 
showed that the dark double line D also appeared when 
a yellow soda flame was introduced in the apparatus in 
front of a white hot platinum wiro ; the previously 
continuous spectrum of the incandescent wire being at 
once cut across by a black line, occupying the position 
of D, when the soda flame was interposed (which 
per sc would have given a luminous line, occupying 
the position of the now dark lines). The most 
conclusive experiment, however, was the follow- 
ing : — They held between the incandescent platinum 
wire and the optical part of the apparatus, a test-tube 
containing some sodium amalgam in a state of ebullition ; 
where the luminous rays fiom the wiro traversed that 

J iart of the tube containing sodium vapour, the dark 
ine D was at once produced, disappearing as soon as the 
metallic vapour was removed from the path of the light. 
The authors conclude from this important experiment 
that sodium vapour, at a temperature much bedow that 
at which it becomes luminous, exerts its absorptive 
power at exactly tho same point of tho spectrum as it 

' "Chemical Analysis by Hptclruia Observation*," by 1‘rnfwsors 
Kirchhoff and Bunsen, Phil. Mag 4, vol. xx. p. 89. August, i860. 


does at the highest temperatures which we can produce. 
Professor Kirchhoff, 3 describing 6ome experimentssimilar 
to tho above, writes I conclude from these observa- 

tions, that coloured flames, in the spectra of which bright 
sharp linespresent themselves, so weaken rays of the colour 
of these lines when such rays pass through the flames, 
that, in place of the bright lines, dark oues appear as 
soon as there is brought behind the flame a source of 
light of sufficient intensity, in tlie spectrum of which 
these lines arc otherwise wanting, I conclude further, 
that the dark lines of the solar spectrum which are not 
evoked by the atmosphere of tho earth, exist in conse- 
quence of the presence, in tho incandescent atmosphere 
of the sun. of those substances which in the spectrum 
of a flume produce bright lines at the same place, . . 
In the course of the experiments which have at present 
been instituted by us in this direction, a fact has already 
shown itself whieh seems to us to be of great import- 
ance. The Drummond light requires, in order that tho 
lines D should come out in it dark, a salt flame of lower 
temperature. The flame of alcohol, containing water, 
is fitted for this, but the flame of Bunsen’s gas-lamp is 
not. With the latter tho smallest mixture of common 
salt, as soon as it mokes itself generally perceptible, 
causes the bright lines of sodium to show themselves.” 
During some researches on tho spectra of artificial 
flames which I have been carrying on simultaneously 
with MM. Kirchhoff and Bunsen, one or two forms of 
experiment suggested themselves which, while they 
perfectly corroborate most of the facts mentioned above, 
seem to merit attention, from the facility with which 
they may be performed, and the striking manner in 
which the phenomena can be exhibited to several persons 
at once w ithout the necessity of employing any optical 
apparatus. Hie atmosphere of the room- or, rather, 
that part of it in which the illustration is performed, — 
is to be first impregnated with soda-smoke, by igniting 
a piece of sodium, the size of a pea, on wet blotting- 
paper. Any flame, whether of gas, spirit, a caiullo, &c., 
which may now be burning anywhere in that part of 
the room, will exhibit in a marked manner the well- 
known yellow soda-flame; and if the full amount of gas 
in an ordinary wire-gauze air-burner is turned on and 
ignited, it will givo a uniformly brilliant yellow flame, 
upwards of a foot high and three inches in diameter. 

If a smaller flume be now moved in front of this 
large one it will exhibit a curious phenomenon. Those 
parts of it which are ordinarily seen to be luminous will 
suffer no change, other than that slight diminution in 
intensity which might be anticipated from their projec- 
tion in front of a broad but not very brilliant source of 
light ; but beyond these there will appear a sharply-cut and 
intensely black narrow border, closely surrounding the 
visible flame, and presenting tho curious appearance 
of the latter being set in an opaque frame. A closer 
scrutiny will show that the position of this black rim is 
not, as I at first supposed, in that outer cone in which the 

{ •ellow soda-flame is most distinctly seen, but that it 
ies in the dark space immediately outside the lumiuous 
part of the flame, affording proof of the existence of 
another invisible cone of vapour. The flame from a 
tallow' candle shows this appearance better than that of 
wax or sperm, probably an account of its inferior lumi- 
nosity. A small spirit- or gas-flame will also answer 
very well ; but I think a tallow candle shows the pheno- 
menon in a more strikiug manner. 


* "On tlie Simultaneous Emission and jfthsoiption of Raya of ti>« 
•am* Definite Refmngibility." PhU. Meg., a. 4, vol. xix. p. ifj. 
March, i860. 
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The fact of the cone of yellow soda-flame being trans- 
parent, while the outer, nou-luminous, space is perfectly 
opaque to the same kind of light placed behind it, appears 
•worthyof attention. Itsecmstoshowthattbe yellow tlarac 
caused by the presence of incandescent solid particles of 
a 9odium compound has no very marked absorptive action 
on light of its own colour ; but that to give rise to this 
kind of opacity it is necessary that tho sodium compound 
should bo in the state of vapour. It appears, moreover, 
to prove that it is not necessary for tins vapour to be in 
the metallic slate ; for it could hardly be supposed that 
so highly combustible a vapour os that of metallic 
sodium could be present in that part of tlnf flame which 
is seen to possess this great opacity. That soda salts 
are easily volatile at the temperature of flame, is a fact 
abundantly proved by Bunsen. 1 The reason why tho 
ppacity is only exhibited by that port of the outer shell 
of vapour which is situated at tho edge of the flame, and 
not by its entire extent, is owing to its thickness being 
insufficient to produce sensible absorption on rays which 
traverse it perpendicularly ; an appreciable action taking 
place only when they pass as a tangent to the edge of 
tho flame, and thus’ traverse a considerable extent of 
absorbing medium. 


Cmium. 

At the last meeting of the Chemical Society, Dr. lloscoc 
gave a short account of Professors Xirchhoif and Bunsen’s 
spectrum researches, and mentioned that the new alkali- 
metal* which they had discovered by that means had 
been named Ccesium, from the Latin word casius, signi- 
fying grayish-blue, that being the tint of tho two 
spectral linos which it shows. By working with the 
residues from twenty tons of the mineral waters 
of Kreuznuch, Professor Bunsen had succeeded in 
obtaining about 350 grains of tho platinum salt of the 
new metal. Caesium is closely allied to potassium in its 
chemical characters, the chief {mint of difference being 
the solubility of its nitrate in alcohol. Its equivalent 
number is 1x7, — cxnctly three times that of potassium. 


On the Determination of Phosphoric Acid in Complex 
Natural Substances and particular hj in those con- 
taining Iron, by M. G. CHANCEL. 

When I published the process for the separation and 
estimation of phosphoric acid under tho form of phos- 
phate of bismuth, 5 1 took care to insist on the necessity 
of previously eliminating the chlorine and sulphuric 
acid. It remains for me to worn chemists who wish to 
use this process against a source of error which iron 
will occasion when that metal is in the state of sesqui- 
oxide. In this case the phosphate of bismuth is preci- 
pitated with difficulty, and always carries down iron 
with it, which gives a red colour to the precipitate after 
calcination. But it is only necessary to reduce the iron 
to the minimum of oxidation to restore to the process 
all its generality, and to allow of its successful applica- 
tion to the analyses of ashes, arable land, coprolites, 
mineral waters, iron ores, &c. A very simple plan, 
which has always succeeded with me, consists in effecting 
this reduction with sulphuretted hydrogen. 

1 rh U. Mag., s. 4 , voL xvlli. p. jij. 

* Cbimkii. Nxwg, vol. It. p. 181. 

* Co mpta Rmdvu, tip. 416 ; sud CUMiCAl. iNtwa, vcL i. p. *|o. 


The better to answer the various inquiries made of 
me, I think it necessary to give a summary account of 
tho analytical process which ought to bo’ followed in 
determining phosphoric acid in the most complicated 
cases. 

1 . Heat tho weighed substance with excess of warm 
concentrated nitric acid, to transform, if expedient, the 
meta- or pyro-phosphoric acids into tribasic phosphoric 
acid ; dissolve in a proper quantity of nitric aciu, add 
water, and filter if necessary. 

3. Eliminate from tbe diluted solution first tho 
sulphuric acid by nitrate of baryta j then the chlorine, 
by nitrato of silver j separate each of these precipitates 
by filtration. 

3. Bring tho iron to the minimum of oxidation by 
passing to saturation a current of sulphuretted hydrogen 
through tho filtered liquid. By this means the silver 
added in excess is precipitated, as well as the other 
metals whose sulphides arc insoluble in weak acids. 
Numerous experiments have proved that the reduction 
of iron under these circumstances is always complete, 
even when tho liquid contains a considerable quantity 
of free nitric acid. Tho operation is finished whon the 
precipitate has collected together and the liquid is 
perfectly limpid. Before filtration all tho sulphuretted 
hydrogen must be expelled, 'litis result is speedily 
obtained by passing through it a current of carbonic 
acid, until tbe gas which is disengaged ceases to discolour 
paper saturated with acetate of lead. 

4. Under these circumstances, the estimation of the 
phosphoric acid presents no difficulty. It is only neces- 
sary to odd excess of acid nitrate of bismuth to the 
filtered liquid ; allow the precipitate to deposit, then 
collect it on a filter, and, after well washing it with 
boiling water, dry, calcine, and weigh it. The nitrate 
of tho protoxide of iron being remarkably stable, there 
is no cause to fear the peroxidation of the iron before 
tho addition of acid nitrate of bismuth, provided the 
operation is conducted at the ordinnrv temperature. 
Moreover, I am convinced that the liquid may be boiled, 
without danger, after tho phosphate of bismuth is 
collected ; the sesquioxido of iron which then forms being 
no impediment to the determination of the phosphoric 
acid. 

5. Treat the filtered liquid again with sulphuretted 
hydrogen, which eliminates from it the exccssof bismuth, 
then determine the bases by the ordinary processes. 

It should be remarked that the various foregoing 
operations are all exceedingly simple and speedily per- 
formed, and that this method serves not only for the 
quantitative determination of phosphoric acid’, but also 
to detect its existence in substances which contain only 
traces of it, os mineral waters, certain iron ores, &c. 
In these qualitative trials , when tho acid nitrate of 
bismuth yields a ^precipitate, it 19 easy to identify the 
phosphoric acid in it. It is sufficient for this purpose to 
treat tho precipitate, suspended in a little water, with 
sulphuretted hydrogen, then to add excess of nitrate of 
silver, and shake it. The liquid cleared by tho filter 
of the sulphides of bismuth and silver, is then free from 
sulphuretted hydrogen j if it contains phosphoric acid 
it will give tho yellow precipitate so characteristic of 
phosphate of silver when exactly neutralised with very 
diluted ammonia. 

In conclusion, I will point out a good method for tho 
preparation of acid nitrate of bismuth ; it consists of 
substituting for the subnitrate, crystallised neutral nitrate, 
BiO,3NO $ + xoAq, which it is easy to obtain perfectly 
pure. A convenient re-agent is obtained by dissolving 
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68* *45 grammes of neutral crystallised nitrato in a 
quantity of nitric acid representing 68*5 grammes of 
anhydrous nitric acid, and in then adding water, so that 
the solution occupies exactly the volume of a litre. Each 
cubic centimetre of tho re-agent thus prepared will 
precipitate 1 centigramme of phosphoric acid. — Comptes- 
Rendus, t. li. p. 88a. 


On the Insoluble Matter of Zinc, by 
George F. Rodwell. 

In making hydrogen by the action of dilute sulphuric 
acid on commercial zinc, we observe a number of black 
flocculent particles floating on the surface of the liquid, 
which, when the zinc is all dissolved, gradually sink to 
the bottom, and crumble down to a grayish powder. 
This residue, in 100 parts of ordinary sheet zinc, 
amounted to 

I. II. III. IV. 

1*3141 1*3661 *'3388 1*3017 

or, taking the mean of tho four determinations, 1*3339. 
It was found to consist of sulphate of lead, together 
with about *j per cent, of carbon, and a trace of iron. 
The black particles appear to be suboxidc of lead, which, 
when the evolution of hydrogen has ceased (and not till 
then) are slowly converted into sulphate of lead. 

The lead undoubtedly exists in tho zinc as metallic 
lead, and its quick conversion into suboxidc is probably 
due to the electric current which is established between 
it and the zinc with which it is in contact ; for if a clean 
piece of lead be immersed in dilute sulphuric acid it will 
remain bright for some time ; but if, now, a piece of zinc 
be placed in the liquid, so as to touch it, the lead will 
be speedily coated with a black film. 


TECHNICAL CHEMISTRY. 


On a Simple Means for Concentrating Sulphuric Acid 
without employing Platinum Retorts, 
by W. T. Clough.' 

It is a well-known fact that lead is with difficulty 
attacked by cold concentrated sulphuric acid, whilst the 
same acid when hot, very rapidly transforms it into 
sulphate of lead. 

M. Clough has endeavoured to take advantage of this 
circumstance to concentrate the crude sulphuric acid 
from the chambers in a leaden vessel kept cold. The 
arrangement of his apparatus is as follows : — 

Place a large leaden holder in an iron one of the same 
shape but larger, and fill the interspace with water, 
which should always be kept cold. Line the interior of 
the leaden holder completely with some kind of brick or 
stone not affected by sulphuric acid, and surmount it 
with two brick arches, that the holder may be, as it 
were, the sole of a reverberatory furnace. Having 
filled the holder with sulphuric acid, of a density of 4 0 
Baum£, pass over the liquid the flame of a fire placed a 
little distance from one of the extremities of the holder. 
Rapid evaporation is thus obtained without the sides or 
bottom of the lead holder becoming heated. In fact the 
warm acid becomes almost completely cold by passing 
across the bricks (non-conductors of heat), before reach- 
ing the lead which is itself maintained cold by the water 


1 American Pat. Of. Report, to), i. p. 49$, and vol. iU. p. 166. 


in the iron holder. Between the two brick arches, so 
as to completely close and complete the arch, insert a 
boiler made of lead, in which the weak acid from the 
lead chambers is heated and partly concentrated before 
being made to flow into the lower holder. 

[Is not a considerable loss of sulphuric acid to be 
feared, which when near its maximum of concentration 
and heated to 300 0 , forms vapour abundantly ? These 
vapours are easily affected by the flame, and the current 
of warm air passing under the acid. When tho sul- 
phuric acid is concentrated in platinum retorts, the acid 
vapours given oft’ in considerable quantities arc collected 
by condensation, especially when near the boiling point 
and the maximum of concentration of the sulphuric 
acid. 

M. Kuhlmann has proposed another method for con- 
centrating sulphuric acia in lead. This method is 
founded on evaporation in vacuo. — E. Kopp .] 


PHARMACY, TOXICOLOGY, &c. 


On the Uncertainty of Composition of the Aqua Lauro 
Cerasi , 3 by Harry Napier Draper, F.C.S.L. 

My object in this paper is to draw attention to tho very 
uncertain constitution of cherry laurel water, and to the 
importance of providing some substitute in the shape of 
the much more stable hydrocyanic acid. Laurel water 
1ms on its side all the claim of antiquity, and I am aware 
that it is not easy to persuade the practitioner who has 
long been in the habit of prescribing any one remedy to 
use another in its stead. I am also fully alive to the 
importance of caution in presuming upon the value of 
any therapeutic agent, solely from its chemical composi- 
tion, seeing that we possess many very valuable remedies, 
about the constitution of which we either know nothing, 
or nothing which will serve to elucidate their mode of 
action. If, therefore, experience pointed out any differ- 
ence in the effects of laurel water and of dilute hydro- 
cyanic acid, a proposition to substitute the latter for the 
former would be unjustifiable *, but as it is the opinion 
of all who have written upon the subject that the action 
of the two remedies is in every respect the same,* if we 
become convinced that we gain an important advantage 
by the change we should certainly adopt it. 

The aqua lauro cerasi is not included among the 
formulae of the London Pharmacopoeia, but finds a 
place among those of the Pharmacopoeias of Dublin and 
Edinburgh. The process for its preparation is in both 
of these esscntiullv the same. One pound of fresh laurel 
leaves arc digested in two and a-half pints of water, and 
a pint of the liquid is distilled over and filtered. Laurel 
water, ns thus prepared, is nothing more than a diluto 
solution of hydrocyanic acid, to which the presence of a 
small quantity of volatile oil gives its peculiar odour and 
taste. The dose is by no means well fixed, being given 
by some authorities at from 10 minims to 20 minims, 
and according to others ranging from jss. to 

Tho leaves of the cherry laurel have never been per- 
fectly examined, but of the nature of two of their 
constituents there exists no doubt. These are, — firstly, a 
volatile oil, resembling in its physical properties very 
closely that obtained from bitter almonds, and in chemical 
constitution agreeing with it in every particular ; 

* DMin Mtdical Putt. 

* According to GOppert, however, the poisonous action of cherry 
laurei water does not depend ou the hydrocyanic acid which ft 
contains, but upon some property peculiar to itself. 
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secondly, hydrocyanic ncid. Both of these substances 
are, as iius Wen ulrcady stated, held in solution by the 
distillate from the leaves. 

The chief cause ot the uncertainty of this preparation 
lies in the fact that the quantity of hvdrocyanated oil 
obtaiued from the leaves varies with tlieir age. Thus, 
Christison (“ Dispeusatory,” p. 591) found that 1000 
grains of the buds and unexpended leaves of May and 
June gave 6-33 grains of oil, but when they had, in 
July, attained their full size, the same quantity yielded 
but 3'i grains, while in the May following the quantity 
had diminished to o'6 grains. N’ot only is the quantity 
of oil liable to variution, but, what is still more impor- 
tant, the quantity of hydrocyanic acid which it contains 
is uncertain. It is stated by some writers to contain 
»*7 3 per cent., while according to others who have 
investigated the suhjeot, it may exist in as large a pro- 
portion ns 7 - 66 per cent. Christ iso n confirms this 
discrepancy, he having obtained from developed young 
leaves twice as much acid as from old ones. Then, again, 
while it is well known that the haves are constantly 
employed with impunity as a fluvt uring for articles of 
food, many cases have occurred in which serious results 
have supervened from their use in this manner. In a 
case cited by Dr. Paris (“ Mod. Jur.”vol.ii. p.400), several 1 
children were ueaily poisoned by eating a custard so 
flavoured. Zeller (Quoted by Taylor, “ Poisons," p. 717) 
states that the leaves gathered in wet, cold weather i 
yield more hydrocyanic acid than when they are col- 
lected in hot, dry seasons. 

From this collection of facts it will be seen that it is 
impossible for any two samples of laurel water to ; 
contain the same proportion of active constituent ; but 
this is by no means the only source of error. Others, i 
which are no less conducive to uncertain composition, 
creep in during the process of manufacture. As the 
whole of the oil comes over in the distillation with the 
first few ounces of water, if the whole product be not 
strongly agitated before filtration, a uniform preparation 
will not, even if other conditions be favourable, be 
obtained. Moreover, constant variations from the process 
given by the Pharmacopoeias are frequently adopted to 
suit the’ conveniences of manufacture on the large scale. 
The most usual of these modifications consists in passing 
steam through a vessel containing the crushed leaves 
until the condensed vapour measures the proper quantity. 
More rarely it is prepared by adding a known propor- 
tion of the oil w ith distilled water, as is practised in 
the preparation of the aromatic waters of the Pharma- j 
copceia. 

In addition to the above sources of inaccuracy, there 
is one other which has by no means attracted the atten- 
tion which the importance of the question seems to me 
to deserve. It is this : — Liebig and Wohler (Pereira’s 
“Materia Mcdica,” vol. ii. part ii. p. 1782), though 
unable in their analysis of laurel leaves to detect 
amygdalhi, concur in opinion as to its existence. If this , 
be the case, — and all analogy leads to the inference that 
it is,— the well-known action by which this body gives 
rise to hydrocyanic acid should surely not be overlooked, 
as the duration of the digestion of the leaves in water, , 
— now considered os a matter of but secondary import- 
ance, — would then exercise considerable influence over 
the amount of active matter contained in the product. 
Closely connected with this part of the question are 
the results obtained by Pereira (“ Materia Mcdica," 
vol. ii. part ii. p. i7'7’6) in experimenting on bitter 
almond oil. lie found tout a quantity of this substance, 
which had Wen carefully purified, and in which ho 


could not detect a trace of hydrocyanic acid, gave, after 
having been kept for a few months, distinct evidences 
of its presence. If we assume — ns w e can scarcely avoid 
doing— that an analogy exists between this oil and oil 
of cherry laurel, another condition of change Is intro* 
duced, and an increase of hydrocyanic acid in the water 
must result from its being kept. F.xperimcnts in this 
direction are, however, still wanting. 

My next step is naturally to inquire in what degree 
this inconstancy in the composition of laurel water, 
which we assume upon theory, is borne out by experience 
of its effects, and we find that here fucts bear us out 
more full v even than before. A short summary of these 
facts will, while occupying less space than a more 
detailed account, at the same time illustrate the case 
more clearly. 

Fonquicr (Richard : “ El£m. d'Hist. Nat..” t. ii. p. 447) 
has given twelve ounces in the course of a day w ithout 
auv evident effect. 

In 1781 SirT. Boughton was poisoned, death resulting 
in half-an-hour, by two ounces (Report of the Trial of 
Donellan). 

In another case, quoted by Taylor (Op. cit., p. 719V 
one ounce and a-hulf caused death in an adult. 

Then, as regards chemical analysis, Pereira (quoted 
by Taylor) gives the average strength as equal to a 
solution of hydrocyanic acid containing o’»5 per cent. 
Two samples which 1 have examined, and which were 
obtuined from two of our first pharmaceutical labora- 
tories, yielded respectively o-on and 0 009 per cent. 5 
in fact, mere traces, the numerical value of which could 
not, but that large quautities were operated upon, have 
been stated at all. 

Surely further evidence is not needed to show that 
this preparation is most inconstant, and that even if, on 
the one hand, 110 bud results often ensue from its 
administration, on the other, the practitioner must 
frequently experience much disappointment from tho 
inactivity of n medicine which he believes to contain xa 
per cent, of pharnmeopocial hydrocyanic ncid. 

As it is not likely that in this country, where, from 
long usage, laurel wnter has become firmly established, 
the much more stable and reliable hydrocyanic ncid will 
ever supersede it, I would suggest two methods by which 
the evil may be, if not wholly remedied, at least palli- 
ated, and the preparation at the same time be retained. 

The first of these is, that, as laurel leaves can be 
obtained at all times of the year, the preparation should 
be much more frequently made, and, when made, be 
standardised in the manner directed by the London 
Pharmacopoeia for fixing the strength, of its dilute 
hydrocyanic ncid. In this way a uniform product— as 
far, at least, as the acid is concerned — would be obtained. 

By the second method the pharmaceutist would bo 
rendered independent of circumstances which might 
prevent fresh, and especially young leaves being obtaiued, 
and, moreover, the proportion of volatile oil in the liquid, 
which by the first method could not be constant, would 
be always the same. 1 propose, then, — firstly, that the 
volatile oil be distilled from the leuves, and, by any of 
the well-known means, wholly deprived of hydrocyanic 
acid, the subsequent formation of which might bo 
guarded against by keeping some peroxide of mercury 
in the bottle which contains it ; secondly, that a fixer! 
proportion of this oil be dissolved in distilled water, and 
that hydrocyanic acid of known strength be added to 
the solution in such quantity as to make it bear an. 
easily-remembered relation of strength to tire dilute acid, 
of the Pharmacopoeia. 
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It is clear that the time for such a change will be upon 
the advent of the New Pharmacopoeia; but, by way of 
example, supposing that a dilute acid of 2 per cent, be 
decided upon, the following would be an advantageous 
formula for the preparation of aqua lauro cerasi : — 
Dilute hydrocyanic acid . *35 grs. 

Volatile oii of cherry laurel . 5 „ 

Distilled water . . . . 4 035. 

This solution would contain 2 per cent, of hydrocyanic 
acid (which in its turn would contain 2 percent, of real 
acid), or, in other words, jo minims would be equivalent 
to 1 minim of dilute hydrocyanic acid. From the facility 
with which this water could be made, no valid excuse 
could be found for not throwing it away when from any 
cause it had become deteriorated. 
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A Court* of Six Lectures 1 (adapted to a Juvenile Auditory), on 
tht Chemical History of a Candle; by M. Fauapay, 
H.C.L., F.B.S., Fuller tan Profiteer of Chemistry, It, I., 
Foreign Associate of the Academy of Sciences, Paris, $c. 

Lectcke I. (Dec. 27, 1860.)—^/ Candle : The Flame — 
its Sources— Structure — Mobility— Brightness. 

I purpose thanking you for the honour you do us in 
coming to see what are our proceedings hero, by bringing 
before you the Chemical History of a Candle. 1 have done so 
on a former occasion, and if 1 hod my own will I should do 
it almost every year ; so abundant is the interest that 
attaches itself to the subject, so wonderful are (be varieties 
of outlet which it gives into the various departments of philo- 
sophy. There is not a law under which any part of this 
universo is governed which does not come into play and 
is touched upon in theso phenomena. There is no better, 
there is no more open door by which you can enter into tho 
Study of natural physical philosophy, than by considering 
the phenomena of a candle. Therefore I believe I shad not 
disappoint you in choosing this for my subject rather than 
any newer form, which could not ho I tetter, if it woro so good. 

And having said so much to you, lot me say this also : 
that though our subject be so great, and our intention that 
of treating it honestly, philosophically, and seriously, yet I 
mean to pass away from all those here who are seniors. I 
claim the right of speaking to juveniles us a juvenile myself. 
I have done it on former occasions, and, if you please, 1 shall 
do it again. And though I know that I stand here with the 
knowledge of having the words I utter given to the world, yet 
that shall not deter me from speaking in the same familiar 
way to those whom I esteem nearest to me on this occasion. 
Yon know that though wo make no publication of our pro- 
ceedings— neither I nor the authorities— we giTc all facilities 
to those who honour us by supposing that what they hear 
here is worth conveying further— we give them every facility 
to boor us and write about us, but it is entirely thoir own 
act. You have here tho original, in whatever shape it 
appears anywhere else. 

And now to my boys and girls. 

I must first tell you what candles are made of. Some are 
very curious things. 1 have here some bits of timber, 
brandies of trees particularly famous for their burning. And 
here you see a niece of that very curious substance taken out 
of some of tho bogs in Ireland, called eandle-uood, a hard, 
strong, excellent wood, evidently fitted for good work as a 
resistor of force, and yet withal burning so well that when 
it is found they make splinters of it, and torches, since it 
burns like a cand'e, and gives a very good light indeed. 
And hero in this wood is one of the most beautiful illustra- 
tions 'of the general nature of a candle that I can possibly 
give. The fuel provided, the means of biinging that fuel to 
the place of chemical action, the regular and gradual supply 
of a ir to th at place of action— beat and light — all produced 
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by a little niece of wood of this kind, forming, in fact, a 
natural candle. 

But we must speak of candles ns they are in commerce. 
Here are a couple of cardies commonly called dips. They arc 
made of lengths of cotton cut off, hung up by a loop, dipred 
into melted tullow, tuken out Hgain and cooled, then re- 
dipped, until there is nu accumulation of tnllow sound 
the cotton. In order that you may have nn idea of tho 
various characters of these candles, you see these which I 
hold in my hand— they are very small and very curious. 
They are, or were, the candles used by the miners in coal 
mines. In olden times the miner bud to find his own candles, 
and it was supposed that a small candle would notso soon sot 
fire to the fire- damp in the coal mines ns a large one ; and for 
that reason, as well as for eronomy'ssake.he had candles made 
of this .-.it, 20, 30, 40, or 60, to the pound. They have been 
replaced since then by the steel-mill, and ihen by theDavy- 
lamp, and other safety-lamps of various kinds. 1 have hero a 
candle that wns taken out of the lloyal George, it is said, by 
Sir George Tashley. It has been sunk in the sea for many 
years, subject to the action of salt water. It shows you 
how well candles may bo preserved, for though it is cracked, 
about and broken a good deal, yet when lighted it goes on 
burning regularly, and the tallow resumes its natural 
condition as soon ns it is fused. 

Mr. Field, of Lambeth, lias supplied me abundantly with 
beautiful illustrations of the candle and its materials ; I 
shall therefore now refer to them. And. first, there is the 
suet— the fat of tho ox— Russian tallow, I believe, employed 
in the manufacture of these dips, which Gay Lussac, or some 
one who entrusted him with his knowledge, converted into 
that licautiful substance, stearine, which you see lying beside 
it. A candle, you know, is not now a greasy thing like an 
ordinary tallow candle, but a clean thing, and yon may 
almost scrape off and pulverise the drops which fall from it 
without soiling anything. This is the process he adopted : — ■ 
Tho fat or tallow is first lioiled with quick lime, ana mado 
into a soap, and then the soap is decomposed by sulphuric 
acid, tvhicn takes away the lime, and leaves the fat re- 
arranged as stearic acid, whilst a quantity of glycerine is 
produced nt tho same time. Glycerine— absolutely a eugni% 
or a substance similar to sugar— conics out of the tnllow in 
this chemical change. The oil is then pressed out of it ; and 
you see here this series of pressed cakes, showing how beau- 
tifully the impurities are curried out by the oily part as the 
pressure goes on increasing, and at last you liuve left that 
substance which is melted, and cast into candles as you here 
see them. Tho candle I have in my hand is u stoarine candle, 
made of stearine from tullow in tho way I have told you. 
Then here is a sperm candle, which comes from the purified 
oil of tho sponnuceti whale. Here also is yellow beeswax 
and refined beeswax, from which candles are made. Ilero, 
too, is thntcuribus substance railed paraffin, and some paraffin 
candles, made of paraffin obtained from the bogs of Ireland. 
I have here also a substance brought from Japan since wo 
have forced nn entrance into that out-of-the-wnv place — a 
kind of wax which a kind friend has sent me, and wbieh forms 
anew material for the manufacture of CAndlus. 

And how are these candles made ? I have told you about 
dips, and I will show you how moulds aro made. Let us 
imagine any of these candles to bo made of materials which 
can be cast. “ Cast !” you say, “ Why a candle is a thing 
that melts, and surely il you can melt it you can cast it. 
Not so. It is wonderful, in tho progress of manufacture, 
and in the consideration of the means best fitted to pmdueo 
the required result, how things turn up which one would not 
expect beforehand. Candles cannot always be cast. A wax 
candle can never be cast. It is made by a particular process 
which I can illustrate in a minute or two, hut I must not 
spend much time on it. Wax is a thing which, burning so 
well, and melting so easily in a candle cannot be cast. How- 
ever, let us take a material that can be cast.. Hero is a 
frame, with a huhiIkt of moulds fnslc-ned in it. The first 
thing to he done is to put a wick through them.. Hero is 
ono— a plaited wick, which does not require snuffing— sup- 
ported by a little wire. It goes to the bottom, where it is 
pegged in — the little peg holding the cotton tight nnd stop- 
ping the aperture. so that nothing fluid shall runout. At 
the upper part there is a little bar placed across, which 
stretches the cotton and holds it in the mould. The fallow 
is then melted, and the moulds are filled. After a certain 
time, when the moulds aro cool, the excess of tallow is 
poured off at ono corner, and then cleaned off altogether, 
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snd tho ends of the wick cut away. The candles alone 
thou remain in tho mould, and you have only to upset them, 
os I am doing, when out they tumble, for the candles are 
made in the form of cones, being narrower at the top than 
at the bottom, so that what with tin ir form and their own 
shrinking, they only need a little shaking and out they fall. 
In the same way are made these candles of stearinc uud of 
paraffin. It is a curious thing to see how wax candles ore 
made. A lot of cottons are hung upon frames, as you boo 
hero, and covered wilh metal tags at tho ends to keep tho 
wax from covering tho cotton in those places. Theso aro 
.carried to a heater where the wax is melted. As you see, 
the frames can turn round, and as they turn a man takes a 
vessel of wax and pours it first down oue, uud then the next, 
and the next, and so on. When he has gone once round, if 
it is sufficiently cool, ho gives the first a second coat, and so 
on until they are ail of the required thickness. When thoy 
have been thus clothed, or fed, or made up to that thickness, 
they are taken offend placed elsewhere. 1 have here, by the 
kindness of Mr. Field, several specimens of theso candles. 
Here is one only half finished. Thoy are then taken down and 
well rolled upon a tine stone sIhd, and tho conical top is 
moulded by properly shaped tubes, and tho bottoms cut off 
and trimmed. This is. aono so beautifully that they can 
make candles in this way weighing exactly four, or six, to the 
•pound, or any number you please. 

We must not. however, tske up more time about the mere 
manufacture, but go a little further into the matter. I have not 
yet referred you to luxuries in candles (for there is such a 
thing as luxury in candles). See how beautifully these aro 
coloured ; you see here mauve, Magenta, and all tho chemical 
colours recently introduced, applied to candles. You observe 
also, different lornls employed. Hero is a fluted pillar most 
beautifully shaped ; anu I have also here some candles sent 
me by Mr. Pearsall, which are ornamented with designs upon 
them, so that as they burn, you have as it were a glowing sun 
above and a bouquet of flowers beneath. All, however, 
that is fine and beautiful, is not useful. These fluted candles, 
pretty as they are, are bad candles, they are bad because of 
their external shape. Nevertheless, I show you these speci- 
mens sent to me from kind friends on all sides that you may 
see what is done and what may bo douo in this or that 
direction, though, ns I have said, when wo come to these 
refinements, we are obliged to sacrifice a little in utility. 

Now as to the light of the candle. We will light one or 
two, and sot them at work in the performance of their proper 
functions. You observe a candle is a very different thing from 
a lamp. W’ith a lamp you take a little oil, fill your vessel, 
put in a little moss or some cotton prepared by artificial 
means, and then light the top of the wick. When the flame 
rnns down the cotton to the oil. it cels extinguished, but 
it goes on burning in the part above. Now, I have no doubt, 
you may ask, how is it that the oil which will not hum of 
itself get 8 up to the top of the cotton where it will burn ? 
We shall presently examine that j but there is a much more 
wonderful thing ubout tho burning of a candle than this. 
You have here a solid substance with no vessel to contain it; 
and how is it that this solid substance can get up to the pl.ico 
where tho flame is) How is it that this solid gets there, it 
not being a fluid ? or, when it is made a fluid, then how is it 
thst it keeps together ? This is a wonderful thing about a 
candle. 

We have here a pood deal of wind, which will help us in 
some of our illustrations, but tease us in others ; for the sake, 
therefore, of a little regularity, and to simplify the matter, 

I shall make a quiet flamo, for who can study a subject 
when there are difficulties in tho way not belonging to it ? 
Here is a clever invention of some costermonger or streot 
(Under in the market-place for tho shading of their caudles 
on Saturday nights, when they are selling their greens, or 
potatoes, or fish. I have very often admired it. They put 
a lamp-glass round the candle, supported on a kind of gallery, 
which clasps it, and it can bo slipped up and down ns 
required. By the uso of this lamp-glass, employed in the 
same wav, you have a steady flame, which you can lock at, 
at d_ carefully examine, as 1 hope you will do. at homo. 

You see then, in tho first instance, that a beautiful cup is 
formed. As the air comes to tho candle it moves upwards 
by the force of the current which the heat of the candle pro- 
duces, and it so cools all tho sides of tho wax, tallow, or fuel, 
as to keep tho edge much cooler than the part within ; the part 
within melts by the flame that runs down the wick ns far ns it 
can go before it is extinguished, but the part on the outside doe* 


not melt. If I made a current in one direction, my cup would be 
lop-sided, and the fluid would consequently run over. — for 
the same force of gravity which holds worlds together holds 
this fluid ill a horizontal position, and if the cup be not 
horizontal, of course tho fluid will run away in guttering. 
You see, therefore, that the cup is formed by this fine, 
uniform, regular ascending current of air upon all sides which 
keeps the exterior of the candle cool. No fuol would do for 
a candle which has not tlm property of giving this cup, 
except such fuel ns the Irish bogwood, where tho thing is 
liko a sponge and holds its own fuol. You boo now, why 
you would have had such a bail result if you were to burn 
these beautiful candlos that I have shown you, which are 
irregular, intermittent in their shapo, aiul cannot, thorefors, 
have that nicely-formed edge to the cup which is the great 
beauty in a candle. I hope you will now see that the 
perfection of a process, that is, its utility, is the better point 
of beauty about it. It is not tho best-looking thing, but the 
best -acting thing which is the most advantageous to us. This 
good-looking candle is a bad burning one. There will be a 
guttering round about it because of tho irregularity of the 
stream of air and tho badness of tho cup which is formed 
thereby. You may see some pretty cases (and 1 expect you 
to think of theso things) of tho action of tho ascending 
current when you have a littlo gutter run down the side of a 
candle, making it thicker there than it is elsewhere. As tho 
candle goes on burning, that keeps its place and forms a little 
pillar slicking up by the side, because, as it rises higher above 
the rest of the wax or fuel tho uir gets better round it, it is 
more cooled and better resists the action of the heat nt a 
little distance. Now, tho greatest mistakes and faults wilh 
regard to candles, ns wilh regard to other points, often bring 
with them instruction which we should not receive if they 
had not occurred. We come hero to be philosophers, and I 
hope you will always remember that whenever a result 
happens, especially if it is new, you should say, “ What is 
tho cause? Why does that occur ?” and you will in the 
course of time find it out. 

Then there is another point about these candles which will 
answer a question, — that is, as to the way in which this fluid 
ets out of the cup, up the wick, and into the place of cotn- 
ustion. You know that the flumes on these wicks burning 
in candles made of beeswax, or stearine, or spermaceti, do 
not run down to the wax or other matter, and melt it all 
away, but keep to their own right place. They aro fenced off 
from the fluid below, and do not encroach on the cup nt the 
sides. I cannot imagine n more beautiful and more compact 
thing than the condition of adjustment under which a candle 
makes one part subserve to the other to tho very eud of its 
action. A combustible thing like that, burning away 
gradually, never being intruded upon by the flame, — is a very 
beautiful sight ; especially when you come to learn what a 
vigorous thing flame is— what power it has of destroying the 
wax itself when it gets hold ot it, ami destroying its proper 
form even before it gets hold of it, if it come too near. 

Now, how docs it get hold of it? There is a beautiful 
point about that— capillary attraction. “Capillary attrac- 
tion !" you say, — “the attraction of hairs.” Well, novor 
mind the name; it was given in old times before we had a 
good understanding of what tho real power was. It is by 
what is called capillary attraction thut the fuel is conveyed 
to the part where combustion goes on. and is deposited there, 
not in a careless way, but very beautifully in the very midst 
of tho eentre of action, which takes place around it. Now I 
am going to givo you one or two instances of capillary 
attraction. It is that kind of action or attraction which 
makes two tilings that do not dissolve in each other still hold 
together. When you wash your hands you wet them 
thoroughly; you take a little soap to make the adhesion 
better, and you find your hand remains wet. This is by tlmt 
kind of attraction of which I am about to speak. And what 
is more : if your hands are not soiled (as thoy almost ulways 
are by the usages of life), if you put your finger into a little 
warm water, the water will creep a little wav up tho finger, 
though you may not stop to examine it. 1 nave here a sub- 
stance which is lather porous— a column of salt, — and I will 
pour into the plate at the bottom, not water as it appeurs, but 
a saturated solution of salt which cannot absorb mare; so 
that the action which you seo, will not be due to its dissolv- 
ing anything. Wo may consider ihe plate to bo the caudle, 
and the salt the wick, and this solution tho melted tallow. 

(I have coloured the fluid that you may see tho action better.) 
You observe that now I pour in the fluid, it rises and gradually 
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•creeps up tho salt higher and higher; and provided the 
column does not tumble over, it will go to the top. If this 



"bluo solution were combustible, and wo were to place a wick 
at tno top of tiio t*alt, it would bum as it entered into the 
wick. It is a mo9t curious thing to see this kind of action 
taking placo, and to observe how singular someof the circum- 
stances are about it. When you wash your bands you take 
a towel to wipe ofl the water, and it is by that kind of wetting, 
or that kind of attraction which makes the towel become wet 
with water, that tho wick is made wet with tho tallow I 
have known some careless boys and girls (indeed, I havo 
known it happen to careful people as well) who, having 
washed their hands and wiped them with a towel, have 
thrown the towel over the side of the basin, and before long 
it lies drawn all the water out of the basin and conveyed it 
to the floor, because it happened to bo thrown over the side 
ln su ^.“ a . w ’ a l" a8 ,0 servo the purpose of a svplion. That you 
may tho better see the way in which the substances act one 
upon another, I have here a vossel made of wire gauze filled 
with water, and yon may compare it in its action to the cotton 
m ono respect, or to a piece of calico in the other. In fact, 
wicks arc sometimes made of a kind of wire gauze. You will 
observe that this vessel ib a porous thing, for if I pour a little 
water on to the top. it will run out at tho bottom. You 
would bo nuzzled tor a good while if I asked you what the 
state of this vessel is, what is inside it, and why it is there ? 
I ho vessel is full of water, and yet you see the water goes in 
and runs out as if it were empty. In order to prove this to 
vou I have only to empty it. The reason is this-tlio wire 
being once wetted, remains wet ; the meshes are so Rnmll that 
tho fluid ih attracted so htronglv from tho one aide to tho 
pthor, us to remain in the vessel although it is porous. In 
like manner tho particles ot melted tallow ascend the cotton 
and get to tho top ; other particles then follow by their 
mutual attraction tor each other, and as they reach tho flame 
they are gradually burned. 

Here is another application of tho same principle. You 
see this bit of cane. I havuscen boys about tho streets, who 
f. re , anxious to appear like men, tuke'a piece of cane and 
light it and smoke it, as an imitation of a cigar. They are 
enabled to do so by the permeability of the enne in ono 
direction, and by its capillarity. If I place this piece of cane 
on a plate containing some eamphine (which is very much 
liko pnruHin in its general character), exactly in tho same 
manner as the blue fluid rose through the salt will this fluid 
*15® .i. 0 ' 1 a • i c P iec<J cane. There being no pores at the 
side, the fluid cannot go in that direction, but must pass 
through its length. Already the fluid is at tho top of the 
cane, and now I can light it and form it into u candle. The 
nuid has risen by the capillary attraction of tho piece of cane, 
just ns it does through tho cotton in the candle. 

Mow, the only reason why the candle docs not hum all 
down the side ot tho wick is that the melted tallow extin- 
guishes tho flame. \ ou know thut a candle, if turned upside 
down, so as to allow tho fuel to run upon the wick, will be 
put out. Tho reason is, that the flame has not had time 
to make the fuel hot enough to bum, as it does above where 
n is carried in small quantities into the wick, and has all the 
ettect of the heat exercised upon it. 

^ here js another condition which yon must learn as regards 
the candle without which you would not bo able fully to 

P ^ ,lo . h ° P T y of /*• a,ld that »« the vapouroua 
in order that you may understand 
™ bi \T youa pretty, but very common-place 
experwiu nt. If j ou blow- a candle out cleverly, you will see 

taLur P of « n hlL fr0,n 'l V v, u haTC ' 1 hnow, often smelt the 
butTf vou hlnw Vf‘' 0U , f ant,l , e> and « ™ry bad smell it is ; 
wi 1 h« ^1 ! \° Ut >' ou . will bo able to seo pretty 

appur into which this solid matter is transformed. 


I will blow out one of these candles in such a way as not to 
disturb the air round al out it by the continuing action of my 
breath ; and now, if I hold a lighted taper two or three 
inches from the wick, you will observe a train of fire going 



through tho air till it reaches tho candle. I am obliged to 
be quick and ready, because if I allow the vapour time to 
cool, it becomes condensed into a liquid or solid, or the stream 
of combustible matter gets disturbed. 

Now, as to the shape or form of tho flame. It concerns 
us much to know about the condition which the matter of 
the candle finally assumes at tho top of the wick, where you 
have such beauty and brightness as nothing but combustion 
or flame can produce. You have tho glittering beauty of 
gold and silver, and the still higher lustre of jewels like tho 
diamond and ruby ; but nothing of these conics by comparison 
near to tho brilliancy and beauty of flame. _\Y hat diamond 
can shine like flame ? It owes its lustre at night time to tho 
very flame shining upon it. The flame shines in darkness, 
hut the light which the diamond lias is as nothing, until 
the flume shine upon it, when it is brilliant again. The 
candlo alone shines by itself and for itself, or for those who 
have arrnnged the materiuls. Now, let us look a little at tho 
form of the flame ns you seo it under the glass shade. It is 
steady and canal, and its general form is that which is repre- 
sented in tho diagram, varying with atmospheric disturbances, 
and also varying according to the size of tho candlo. It is a 


bright oblong, brighter at tho top than townrds tho bottom, 
witn the wick in the middle, and besides tho wick in tho 
middlo certain darker parts towards tho bottom where tho 
ignition is not so good as in tho part above. I have a 
drawing here, made many years ago by Ilookcr, when ho 
made his investigations. It is tho drawing of the flame of a 
lamp, hut it will apply to the flame of a candlo. The enp of 
the candle is the vessel or lamp ; tho melted spermaceti is tho 
oil : and the wick is common to both. Upon that ho sets this 
little flume, and then he represents what is true, a certain 
quantity of matter rising about it which you do not see, 
and which, if you lmve not been hero before, or are not 
familiar with the subject, you will not know of. He has 
here represented the parts of tho surrounding atmosphere 
that are very essential to the flamo nd that aro 
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always present with it. There is a current formed, 
which draws the flame out, for the flnmo which von 
sec is really drawn out by the current, and drawn upward to 
a great height, just as Hooker has hero shown you by that 
prolongation of the current in the diagram. You may see 
this by taking a lighted candle, and putting it in the sun so 
as to get its shadow thrown on a piece of paper. What a 
remarkable thing it is that that thing which is light enough 
to produce shadows of other objects, can bo made to throw 
its own shadow on a piece of white paper or card, so that you 
can actually see streaming round the flamo something which 
is not part of the flamo, but is ascending nnd drawing the 
flame upwards. Now I nm going to imitate the sun-light, 
by applying tho voltaic battery to the electric lamp. You 
now see our sun, and its great luminosity ; and by placing 
m candle between it and tho screen, we get the shadow 



of the flame. You observe the shadow of tho candle, and of 
tho wick ; then there is a darkish jKirt, as represented in the 
diagram, and then a part which is more distinct. Curiously 
enough, however, what we see in the shadow as the darkest 
part of tho flamo, is, in reality, tho brightest part, nnd hero 
you see streaming upwards tho ascending current of hot nir, 
as shown by Hooker, which draws out the flamo, supplies it 
with air, nnd cools tho sides of tho cup of molted fuel. 

I can givo you hero a lit tin further illu>trution for the 
purpose of showing you how flame goes up or down according 
to the current. I have hero a flame, — it is not a candlo 
flame,— but you can, no doubt, by this limo generalise enough 
to bo able to compare one thing with another, — what I am 
about to do is to change tiro ascending current that takes 
the flame upwards into a descending current. This I can 
easily do by the little apparatus you soo before mo. Tho 
flame, as I have said, is not a candle flame, hut it is 
roduced by alcohol so that it shall not smoko too much, 
will also colour the flame with auothcr substance, so that 
ou may trace its course, for with spirit alone you could 
ardly seo enough to have tho opportunity of tracing its 
course of action, By lighting this spirit-of-wino, we have 
then a flame prodneed, and you observo that when held in 
the airit naturally goes upwards. You understand now 



easily enough why flames go up under ordinary circum- 
stances— it is because of tho draught of air by which tho 


combustion is formed. But now by blowing the flame down 
you see I nm enabled to make it. go downwards into this 
little chimney, the direction of the current being changed, 
Beforo wo havo concluded this course of lectures wo shall 
show you a lamp in which the flamo goes up, and the smoke 
gees down, or the flamo goes down and tho smoke goes up. 
You see, then, thnt we have the power in this way of 
varying the flamo in different directions. 

There aro now soino other points that I must bring bofore 
you. Many of the flames you seo hero vary very much in 
their shape by tho curronts of air blowing around them in 
different directions ; hut we can, if wo like, make flames so 
that they will look like fixtures, and we can photograph them 
—indeed, we havo to photognrph them— so that they bccomo 
fixed to us, if wo wish to find out everything concerning 
them. That, however, is not the only thing 1 wish to men- 
tion. If I take a flame sufficiently lnrge, it does not keep 
that homogeneous, that uniform condition of shape, but it 
breaks out with a power of lifo which is quito wonderful. I 
am about to use another kind of fuel, but it is truly and 
fairly representative of the wax or tallow of a candlo. I 
have hem a lnrge hall of cotton, which will serve as a 
wick. And, now that I have immersed it in spirit and lit it, 
in what way does it differ from nn ordinary candle? Why 
it differs very much in ono respect, that wo have a vivacity 
and power about it, a beauty and a lifo utterly unlike tho 
light presented by a candlo. You seo those fine tongues of 
flame rising up. You have tho samo general disposition of 
the mass of tho flamo from below upwards, but, in addition 
to that, you havo this remarkable breaking out into tongues 
which you do not pcrceivo in tho enso of a candle. Now, 
why is this? I must explain it to you, because when you 
understand that perfectly you will bo able to follow mo 
better in what I have to say hereafter. I suppose some hero 
will hnvo made for themselves tho experiment I am going to 
show you. Am I right in supposing that anybody here lias 
played at snapdragon? I do not know a mom beautiful 
illustration of the philosophy of flamo, as to a certain part of 
its history, than the game of snapdragon. First, here is my 
dish ; and let me sav, that when you play snapdragon well you 
ought to have tho dish well warmed ; you ought ulso to havo 
warm plums, and warm brandy, which, however, I have not 
got. When you have put the spirit into your dish, you havo 
the cup and tiro fuel ; nnd are not the rnlsins acting like tho 
wicks? I now throw the plums into the dish, and light tho 
spirits, nnd vou sec those Itcnutiful tongues of flame that I 
havo referred to. You have the nir creeping in over the edgo 
of tho dish forming these tongues. Why ? Because through 
1 the forco of tho current, and the irregularity of tho action of 
the flame, it cannot flow in ono uniform stream. Tho air 
flows in so irregularly thnt you have, what would otherwise 
be a single image, broken up into a variety of forms, and 
each of these little tongues has nn independent existence of 
its own. Indeed. I might say. yon have hero a multitude of 
independent candles. You must not imagine that becauso 
you see these tongues all at once that the flame is of this i ar- 
ticular slinpo. A flamo of that shape is never so at any ono 
timo._ Never is a l>ody of flame, like that which you just 
saw rising from the ball, of the shape it appears to you. It 
consists of a multitude of different shapes, succeeding each 
other so fast that the eve is only able to take cognisance of 
tb' m all at once. In former times, I purposely analysed a 



flame of tliat general character, and this diagram shows you 
the different parts of which it is composed. They do not 
occur all at once; it is only becauso wo see these shapes in 
such rapid succession, that they seem to us to exist all at one 
time. 
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It is too bad that we havo not got further than my game 
of snapdragon, but wo must not, under any circumstance*, 
kcop you beyond your time. It will bo a lesson to me in 
future to hold you moro strictly to the philosophy of the 
thing than to take up your time so much with these illustra- 
tions. 


MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, December 11, i860. 

Dr. J. P. Jot'LB, President, •» the Chair. 

Dr. Faibbairn brought before the meeting four speci- 
mens of Submarine Telegraphic Cable, as constructed by 
Messrs. Hall and Wells. This cable has a copper wire 
insulated by india rubber in the centre for the transmis- 
sion of the electric current. Outside of this are twenty 
longitudinal strands of hemp steeped in pitch and cork 
dust, and eight steel wires braided together with twenty- 
four strands of hemp saturated with Stockholm tax. The 
specific gravity of the cable in seawater is 14 and its 
weight in uir 0 82 ton per mile. The length that would 
break w ith its own weight when suspended in sea water is 
jo, 8 10 fathoms ; its tensile strength being 2^7 5 tons. Dr. 
Fairbairn presented an account of experiments which had 
been made on the elongation of a sample of the cable 
twenty feet long by the application of different tensile 
forces. With a force of 4,480 lbs. there was an elongation 
of half-an-inch, and after the weight had been removed 
the cable was found to be permanently stretened fo ths 
of an inch. With a force of 6,440 lbs. the cable broke 
after having stretched i-jV inches. 

Professor Uoscob explained the recent discoveries by 
Bunsen and Kirclihoff of the lines in the spectrum produced 
by various substances when ignited in the flame of a 
laboratory lamp. He exhibited beautiful chroino-litho- 
graphic drawings of the spectra produced by lithia and 
various other earths and alkalis. Lithia, which had 
formerly been supposed to be a very rare earth, was by 
this means proved to be one of those most extensively 
distributed. Professor Roscoe stated that Bunsen had, 
by this new and most delicate system of analvsis, been 
led to the discovery of a new metal which was present 
in a mineral spring in so small a quantity that twenty 
tons had to be boiled down to obtain 250 grains of the 
metal. 

A Paper was read by the Rev. W. N. Molbswokth, 
M.A., entitled, “ On the Origin of Species.” 

Physical and Mathematical Section. 

November 8, i860. 

Mr. Baxendcll was elected a Vice-President of the Sec- 
tion, in place of the late Mr. Long. 

Mr. Baxendell reud a paper, “ On a System of Periodic 
Distu bonces of Atmospheric Pressure in Europe and Sorth - 
ern Asia.” 

[This paper was afterwards read at the Ordinary Meet- 
ing of the Society, on November 13. — See Chemical 
News, vol. ii. No. 52] 

December 6, i860. 

Mr. George Mosley was elected Treasurer of the Section, 
in place of Sir. Baxendcll. 

Mr. Atkinson read a paper, entitled •• Remarks on 
Abnormal Disturbances of the barometrical Column at cer- 
tain Seasons of the J ’ear.” 

Mr. Atkinson considers that all the movements in the 
atmosphere of our earth, which have received the designa- 
tion of irregular, arc caused by the reflected or radiated 
heat of the sun, and take place at a very moderate eleva- 
tion, say within five or six miles of the general surface 
level ; and that these apparently irregular movements or 


shiftings from place to place of lighter and heavier air, 
causing oscillations in the barometric column, are mainly 
if not wholly due to irregularities of the earth’s surface. 
Hud our earth been a globe possessing a smooth suriace of 
uniform texture and properties, it seems clear that the 
atmosphere would have been acted upon by the reflected 
and radiated heat of the sun, in a manner so much in 
accordance with a uniform sequence of physical effei ts, 
that the periodic movements of the gases composing it 
would have been as regular as the planetary motions 
themselves. In the northern porta of our hemisphere, it 
appeara by Mr. Baxendell's valuable paper, read before 
the General Meeting of this Society on November 13, that 
the barometric oscillations are least in amount when the 
sun is on or near the equator. This fact points to the 
inference that if the plane of the earth’s orbit had 
coincided with the plane of its equator the disturbance 
of the barometric column wauld have been comparatively 
small and nearly uniform throughout the year. The 
coincidence of these two planes not existing, it is found, 
that as the sun retreats from the equator towards the 
southern tropic, the sum of the oscillations of mercury 
gradually increases for a considerable time, and then 
rapidly mounts up so fast as to form a prominence in Mr. 
Baxendell's curves resembling a mountain peak. This 
peak or summit of the “ dynamical curve " occurs above 
different points of its axis — that is, at different periods of 
time — according to some peculiarity in the position — 
different from the latitude or the longitude — of the 
locality from which the data for constructing the curves 
were derived. 

Speaking of the northern hemisphere, as the sun with- 
draws southward from the equator, less or greater portions 
of the northern part of the teiraqueous surface becomes 
cooled down gradually to the freezing point, according to 
various peculiarities of substance, elevation above the sea- 
level, proximity to the open ocean, or to far-inland 
mountain ranges, and to other analogous causes. Iu 
similar lntitudes, from the vurying conditions just men- 
tioned, there will exist, side by aide, spots differing, or 
having a tendency to differ, very much in temperature, 
and where consequently currents of different density— set 
in motion by the constant struggle going on in the air to 
attain a state of equilibrium— will cause frequent fluctua- 
tions in the barometer. These disturbing causes will, in 
any region, be much increased at the setting in of winter 
and the commencement of hard frost ; for at this crisis a 
large amount of latent heat will be liberated and will con- 
tribute its influence to disturb the equilibrium of the air. 
A similar crisis will occur at the end of winter on the 
breaking up of the frost, and will necessarily be attended 
with similar results. As the times of these crises appear 
to correspond in a remarkable manner with the times of 
maximum disturbance of the barometrical column, it seema 
but fair to infer that a relation exists between the causes 
here stated to be in operation, at the critical periods just 
named, and the periodical disturbance of the mercury in 
the barometer indicated by Mr. Baxendell's “dynamical 
curves." The correctness of this inference, or the con- 
trary, can only be established by future observation of 
phenomena, and the collection of facts, many of them of a 
kind seldom thought of hitherto as constituting elements 
for the solution of problems in meteorology. 


ROYAL DUBLIN SOCIETY. 

Monday, December 17, i860. 

Mr. Gilbert Saxdaks in the Chair. 

A paper, by Mr. G. W. Jackson and Mr. J. W. Wonfor, 
students in the Laboratory of the Museum of Irish Industry, 
“ On the Composition of Dublin Porter,” was read by Mr. 
Wonfor. The authors described the methods they adopted for 
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the estimation of the different organic and inorganic sub- 
stances. The following arc the results of their analyses : 

Specific gravity of the porter . 1019 565 

The following are the amounts of the various consti- 
tuents : — 

IN IOOO PARTS, BT MEASURE, OF THE PORTER. 

>. II. 

67566 


Total amount of fixed organic 
matter .... 

Total amount of fixed inorganic 
matter .... 


4- 1 66 


66426 

4-270 


Mean. 
66 996 
4-218 


Proof spirit 
Acetic acid 

Grape sugar 
Albumen. . 
Extractive matter 
Sdica 


*851) 

Lime 

Phosphoric acid 
Chloride of sodium 
Sulphuric acid . 
Potash 

Soda ... 


of 


7 ,- 73 2 

70-696 

71-214 

• 89 *6 

92-0 

908 

. 3-6 

36 

3-6 



— 

— 

• 3-44 

3‘44 

3 44 

• 8-272 

7-50 

7886 

• 55-854 

55-486 

55-670 

• -290 

ate 

•290 

•290 

. '*** 
sia 

•851 

•851 

. -085 

•085 

•085 

. -690 

.703 

•697 

•448 

•449 

448 

•277 

•274 

•276 

• *"5*7 

1-500 

1-513 

. .082 

•083 

•082 

71-816 

70-661 

71-238 


T.V ONE GALLON, mr MEASURE. 

Total amount of fixed organic matter 
Total amount of fixed inorganic matter 


4689-70 

297-64 

49 * 7-34 


6356 

252 

240 80 
552-00 
389690 
20-30 
5971 
11 06 
44-31 
42-00 
83-16 
31-36 
5*74 


Alcohol (proof spirit) . 

Acetic acid. 

Sugar . 

Albumen . 

Extractive matter 
Silica .... 

Phosphate of magnesia 
Phosphate of lime 
Phosphoric acid . 

Sulphate of potash 
Potash 

Chloride of sodium 
Soda . 

■> 1 a. 

4987-3^ 

They stated that in giving the composition in roco parti 
they gave the bases and acids separately, with the ex cep 
uon that the chlorine they combined with sodium and tin 
magnesia with phosphoric acid, as hypophosphatc o 
magnesia ; m the gallon they combined the lime wit! 
phosphoric add, giving it the composition of bone-earth 
the rest of the phosphoric acid and the potash and sodi 

Iwi uncombined. The porter examined was Guin- 
ness a XX. 

y Barker read a paper, "On the A mourn 

V the Ham-fall tn Ireland during lute year*.’’ 

J l KVJ tead “ P“P er * “ 0,1 ,ome Further Application 
J the I errocyanxde of Polonium in Chemical Anal g tit." 
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Blue Colour for Fib> es and Fabrics. 

Charles Cowpkr, ao, Southampton Buildings, Chancery 

Lane. 

(Communication from C. M. T. DC Motay, of Paris.) 
The patentee states the very interesting and remarkable 
fact that soluble Prussian blue and carmine of indigo, 
when mixed in the proportion of their equivalents, 
dissolve each other, and combine to form a new blue 
colour of definite chemical composition. It differs from 
blues geneially in the important particular of retaining 
the same tint in solar and artificial light. The cause of 
this valuable property appears to lie in the circumstance 
that the red tint of the indigo is corrected by the supple- 
mentary green contained in the Prussian blue ; the result 
being a pure or neutral blue. Another valuable property 
of this colour is that the green, formed by an admixture 
of it with yellow, also preserves the same tone in natural 
and artificial light. 

Preparation.— Five pounds of prussiate of potash are 
dissolved in fifteen pounds (14 gallons) of water. Two and 
a-quartcr pounds of persulphate of iron (sic) are then 
boiled with one and three-quarter pounds of oil of vitriol, 
and eight pounds of water are added. [We need scarcely, 
perhaps, remind any of our readers who may feel inclined 
to try this process, of the danger of inrautiously mixing 
water with hot oil of vitriol, and vice versa.] The two 
solutions, prepared as above, are then to he mixed. The 
resulting precipitate of Prussian blue is to he thrown on 
a filter and drained. An equivalent of this soluble 
Prussian blue is then to he mixed with an equivalent 
of the carmine of indigo. The mixture is soluble in water, 
and forms the new colour. The solubility of this blue 
in water presents an interesting anomaly. Water, at 
a temperature of from 104° to 122 0 F., dissolves it better 
than when cold, but, on raising the heat above 176°, it is 
re-precipitated. This precipitation may be prevented by 
adding to the bath oxalic acid or an oxalate in the pro- 
portion of two pounds of the acid or four of the salt to 
every ten gallons of water. Such a hath will require ten 
or fifteen pounds of the new blue. 

The presence of lime in water diminishes its capability 
of dissolving the colour. Silk dyes best between the 
temperature of 77° and 95 0 F., and wool between 140° and 
176 F. The latter temperature should not he exceeded. 

For printing, the new colour maybe thickened as usual. 

This very interesting patent discloses an entirely novel 
class of combinations. For the sulphindigotates of the 
alkaline bases (carmine of indigo) to combine with a 
complex body like Prussian blue to form a species of 
double salt is very anomalous, and we look with anxiety 
for a paper from M. au Motay on the chemical composition 
of this substance. 

For the convenience of such of our readers as are not 
familiar with these compounds, we may mention that the 
general formula of the sulphindigotates is C u U 4 MNO t , 
$*()«. Substil uting any metal for M we have, of course, 
the formula for the sulphindigotates of that metal. 


Fertilising Compound for Agricultural Purposes. 

M. A. F. Mbxnous, of Faris, patents a method of 
working up urine into a manure. He takes advantage of 
Dr. Stenhouse's observations regarding charcoal. The 
absorbent power of gypsum is also made use of. The 
patentee places the urine to putrify in reservoirs closed by 
wire-gauze trays, containing a mixture of 2 to 5 quarts of 
pulverised vegetable charcoal, and 5 to 10 lbs. each of 
mould and gypsum. As soon as the mixture has become 
saturated with the gases, &c., it is taken from the tray and 
mixed with 25 gallons more urine, also 2$ lbs. of each of 
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the following ingredients,— phosphate of ammonia, phos- 
phate of lime, ammonio-magnosian -phosphate, nitre, 
nitrate of soda, sulphate or nitrate of magnesia, common 
salt, and aliout 4} lbs. weight of sulphate of iron or of 
crude sulphate of zinc and magnesia mixed in equal | 
parts ; he then adds 14 lbs. of gyptmm and, to bring the ! 
whole to a pasty consistence, 2 cwt. of burnt-clav is | 
added. The mass is then dried and powdered. The 
process appears to be complicated, troublesome, and by 1 
no means satisfactory. Any method is more or les9 defee- j 
tive which requires us to add large quantities of such 1 
substances as gypsum and burnt-clay. Moreover, the 
valuable ingredients of urine may be separated by far , 
more convenieut processes. The patent is dated 4th 
January, i860. 


Separation of Silar and Lead. 

P. J. Wohsley, of Rotherhithc, patents a plan for the 
above, which appears to us to be almost absolutely the 
same os that generally known as 1’attinson's crystallising 
process, — the chief difference being that, instead of fishing 
out the crystal with perforated ladles, the pots have 
strainers in them, and a hole at the bottom to allow of the 
liquid metal being run off. The process may be an im- 
provement, but if such a modification be allowed to be 
worked us an original invention, there is not much 
encouragement for discoverers to patent their discoveries. 


Preparation of Chlorine. 

IT. C. P. P. Laurents, of ltouen, patents the use of 
chloride of copper as a source of chlorine, as it gives 
that element off on heating, and may be reconverted into 
chloride by the action of hydrochloric acid an indefinite 
number of times. The patentee claims any metallic chloride 
capable of doing the same thing. This reaction is not in 
the least novel ; chemists have been aware for many years 
that chloride of copper heated to a red heat gave off half 
its chlorine, and became converted into the sub-chloride. 
"We doubt whether such a putent could stand for an 
instant in a court of law. We do not believe that the 
process possesses the merit of being economical ; but if it 
is, and we wanted to obtain chlorine in quantity, we think 
we could find much more convenient sources of it than 
chloride of copper. 


For Rendering Cotton and other Goods Uninflammable. 

S. Rowbottox, of Putney, and T. Grafton, of Derby, ! 
patent the borates (neutral and acid) for this purpose. J 
The method of applying them is pretty much the same as 1 
with the numerous other salts employed with the same 
intention. 


Chimie Organique fondle sur la Synthise. Par Maucf.I.i.in 

Bertuelot. Paris : i860. 

Analysis and Synthesis nre the two opposite aspects of 
the chemical conception of Nature. In Mineral Chemistry 
we have long proceeded by the latter method, building 
up the more from the less complicated ; while in Organic 
Chemistry the exact reverse has been the case. The 
chemist, in his fermentations, combustions, destructive 
distillations, operates for the most part analytically, and 
in direct opposition to the action of living Nature, which 
reconstructs the edifice broken down by these chemical 
processes. It is the object of the present treatise to show 
how the synthetical laws of Mineral Chemistry may be 
applied to the formation of organic compounds ; to point 
out, in fact, how Organic Chemistry, instead of" starting 
from the phenomena of life only, possesses an independent 
origin. 

The two ponderous volumes, in which the author 


expounds his views and details his experiments, are 
replete with interesting facts and suggestions, but there is 
in them much repetition, and the style is in many places 
exceedingly diffuse. We shall scarcely attempt to do 
more than quote a few illustrative examples of synthetical 
methods, referring our readers to the work itself for 
further information. 

From carbon we may obtain carbonic oxide ; then by 
combining this with water, formic acid is produced ; this 
may be converted into a metallic formiate, which, sub- 
mitted to distillation, gives rise to various hydro-carbons, 
such as mursh-gas, oletiant-gas, and propylene. These 
hydro-carbons become, in their turn, means of constructing 
alcohols, for marsh-gas, united with oxygen, becomes 
methylic alcohol, and olefiant-gas, with the elements of 
water, constitutes ethvlic alcohol. 

It is in the first steps, the production of the hydro- 
carbons and the alcohols, that the chief difficulties of 
organic synthesis lie ; the subsequent developments, such 
as the formation of the aldehydes, the acids, the ethers, 
the amines, and the amides being comparatively easy. 
Given any one of the four simple carbon compounds, — 
C0 2 , CSj, C2CI4, Coll,, the other three may be obtained 
from it. Tukc the chloride os an instance. This body, 
heated with a mineral sulphide, yields CS, ; with an 
alkali, CO., ; and at a dull red heat with hydrogen it 
produces C,U,. So we may return in each case from the 
transformed to the primitive substance. 

A rfxumi of the historical development of Organic 
Chemistry, and on account of the general laws of reactions, 
and the influence under which they nre effected is given. 
One thing we must here mention,— the inadequate refer- 
ences to the labours of Laurent and Gerhnrdt : in his in- 
frequent notices of their discoveries, the author sometimes 
contrives to misrepresent their views ( e.g . p. lxxxv. of tho 
Introduction) ; if it be unintentional the mistake is unfor- 
tunate ; but if intentional, it is indeed to be deplored. 
The subjects treated of in the Introduction, which extends 
to 188 pages, are grouped as follows:—} 1. Analysis and 
Synthesis. { 2. Elements and Immediate Principles, 
} 3. Elementary Composition ; Equivalents. } 4. Analysis 
by gradual Decomposition. } 5. Chemical Functions of 
Organic Bodies, and their Classification. § 6. Of Synthesis 
in Organic Chemistry. 

In the First of the Four Books, into which the author 
divides the work itself, the synthesis of hydrocarbons is 
described. The production of formic acid from carbonic 
oxide and water is here the preliminary step, for by the 
distillation of formiates various hydrocarbons may be 
formed. One of the most interesting examples given is 
the formation of naphthaline from the so-called “ chloride 
of Julin," Cj.jClm, which is found among the last products 
of the decomposition of the chloride of carbon. The 
reaction is — 

C*,CT I0 + II 18 = C*> II„ + 10 HC 1 . 

As we mentioned above, olefiant gas appears among the 
products of the dry distillation of formiates ; from this 
gas alcohol may be prepared, and thence acetic acid. 
From acetates, propylene, butylene, and amylene may be 
produced. From alcohol itself, by submitting its vapour 
to a red heat, benzole, naphthaline, and phcnic acid are 
obtainable. 

Book II details the synthetical processes by which 
the various alcohols may be produced. In marsh-gas, the 
hydride of meihvle, 1 equivalent of chlorine may be 
substituted for 1 equivalent of hydrogen, and the true 
chloride of methyle thus formed. This, heated with 
potash-solution at 100° C. for a week, yields methylic 
alcohol — 

C. 11,01 + KO, HO *= C,H 4 0 3 + KC 1 . 

The author proceeds to describe at length the procedure 
in the case of cthylic alcohol produced from oletiant-gas, 
and of propylic alcohol from propylene. I11 the former 
instance the result is attained by ineanB of sulphuric acid. 
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and the formation of an ethylsulphate ; in the latter, by 
means also of hydrochloric acid, with which propylene 
unites directly to form the chloride of propyle — 

C 4 H« + HC1 = C.H, Cl. 

Sect. 8 contains an interesting account of the formation 
of the benzvlic, cymenic and cinnamic alcohols. From 
toluole, C 14 H S , we may prepare the chloride of toluenyle, 
C u H 7 C1, from this the acetate of toluenyle, C U H 7 , C,H,0 4 , 
and from this benzoic (called by Berthelot ben zy lie) 
alcohol. This alcohol may also be formed by taking as 
a starting point benzoic acid, the successive steps being 
the formation of the chloride of benzoyle, C, 4 H,0,C1 ; the 
cyanide, C 14 H s O,Cy ; and the hydride or benzoic alde- 
hyde, C u H,O a H. 

Berthelot gives the following scheme, by means of 
which wc may arrive at the higher terms of the benzoic 
series : — 

Starting from benzoic acid .... c u H 6 o 4 
we may prepare benzylic alcohol . c 14 h ,0, 

and from this the cyanide .... C u H,Cy 
which boiled with potash yields an acid . C, S H ,.0, 
and which, by analogy, should give an aldehyde C lg H ,0. 
and thence xylenic alcohol .... C„H l0 O a 

from this the derived cyanide . . . C||H »Cy 

might be obtained, and thence an acid . C, 9 H, 0 O 4 

and so on, consecutively, we might pass to 

cumolic C lf ,H,jOj 

and to cymenic alcohol .... Cj»II, 4 0. 4 

But, as Berthelot observes, it is easier to indicate than 
to realise this series of reactions. Several chemists have, 
however, already made some progress in this direction, and 
it offers a field of inquiry full of promise. In the above 
list we have used the terms assigned by Berthelot to the 
various compounds mentioned, but we shall have a word 
to say on this nomenclature further on. 

In Sect. 9 the author gives a method for the formation of 
campholic alcohol by heating camphor with potash. The 
campholic series is ns follows : — 

Campholic hydride (camphene) C M II 16 

„ chloride C OT H„ Cl 

„ alcohol (camphol) C-*, H,„ O, 

„ aldehyde (camphor) ('•» II 18 0. t 

Camphic acid C TO H 1C 0 4 * 


Camphoric acid 


C M 1I 1C 0„ 


The extracts and remarks which we have now made 
will give some idea of the nature of the work before us, 
and our limits will not allow us to do more than quote 
the titles of some of the sections which constitute the 
remainder of the work. "We have details concerning 
cholesterine, or cholesteric alcohol and its ethers, con- 
cerning the derivatives of the alcohols properly so called, 
concerning the nomenclature of organic compounds, con- 
cerning ethers, hydrocarbons, alkalies, compound metallic 
radicals, aldehydes, acetones, acids, amides, cyanides and 
cyanic compounds, polyatomic alcohols and aldehydes, and 
phenolcs. The Third book contains an elaborate account, 
well worth attentive study, of glycerine and its numerous 
derivatives, and also of the various kinds of sugar. The 
Fourth Book relates to “ Methods.” 

We cannot conclude the present notice of M. Berthclot’s 
treatise without a few observations on his formulae and 
nomenclature. 

Berthelot rejects the expression toluole, cumole, &c., 
because they refer to acids whose carbon equivalents are 
higher than those of these derived bodies ; and he, in 
consequence, introduces a further confusion into the names 
of these compounds. For instance, toluole becomes 
benzoene, and its derivatives therefore liable to be mistaken 
for those of benzine ; thus the alcohol corresponding to 
the former hvdro-carbon is named the benzylie, that corres- 
ponding to the latter the benzenic. So also cuminic alcohol, 
CjoHuOj, is termed “ cymenic alcohol,” while a similar 
change is made in the names of the lower members of the 
series. The author's reasons for such awkward altera- 


tions seem by no means conclusive. He says he has 
abandoned the expressions “ hydride of cthyle,’’ 
“ chloride of cthyle,” &c., because they rest upon an 
unproven hypothesis. Other names, as those of the 
compound ethers, are rejected, because they are founded 
on hypothesis, and tend to affirm an illusory resemblance 
between ethers and salts. We suggest that such resem- 
blance is by no means altogether illusory. What is the 
meaning of the following parallel equations, quoted from 
M. Berthclot’s own work, — do they establish an illusory 
resemblance only ? 

Ba Cl + SO,, NaO = SO,, Ba O + Na Cl 

C,H,C1 + C 4 H,0„ Na O - C 4 ft,0„ C,H,0 + Na Cl. 
The reactions are parallel, and the products present 
analogies quite as distinct as could be expected between 
bodies whose constituents are so different, especially when 
the complicated character of organic compounds, and the 
multitude of metamorphoses to which they arc conse- 
quently subject, is considered. So, according to our 
author, all formula 1 are to be rejected which rest upon 
hypothesis ; but are there not at least four hypotheses 
contained in the expression given by Berthelot for the 
propylsulphate of baryta ? — 

S,0 8 , C S H„ HO, BaO + 6 aq. 

We confess to have been surprised at the parallelism 
which Berthelot insists on, between the oxides and 
clilorides of organic radicals. The author seems to pride 
himself on a return to obsolete or obsolescent formula 
and views ; with the remembrance of Williamson’s and 
Gerhardt’s researches fresh in our minds, the following 
equation scarcely pleases us, — 

C,H, Br + KO = G’,11,0 + KBr. 

Surely the expression methylchlorhydric ether involves 
as many suppositions as the simpler form, chloride of 
incthyle. Ether, C 4 H,0, 0,11,0, becomes hydric ether 
with the formula C 4 H,0. Anhydrous formic acid is 
actually written with the formula 0,110,, and made to 
correspond exactly with the perchlorids of foimyle, 
0,1101,, in direct contradiction to the principles involved 
in its synthetical production, upon which Berthelot in 
many cases lays so much emphasis. Our author's views 
of the probable constitution of the mixed alcohol radicals 
arc strange ; raethylethyle, C,H„ 0,H„ becoming with 
him, cthylforminc with the formula 0,H 4 , 0,11,. It is 
not easy to understand the true relations of glycerine and 
its numerous derivatives— the history of which has been, 
for the most part, traced by Berthelot himself, — from the 
reactions and formula given in the present work. He 
accepts the view propounded by other chemists, that 
glycerine is a triatomie alcohol, but makes no attempt to 
show how the constitution of the various compounds 
which can be obtained from this interesting substance 
may be illustrated by the development of this view. 1 


CORRESPONDENCE. 


Preparation of Chrome Yclloic. 

To the Editor of the Chemical News. 

Sik, — I n reply to a correspondent whose letter appears in 
No. 55 of the Chemical News, the orange colour of his 
precipitate is owing to the presence of a subchromate of 
lead. The colour of the chromates of lead varies from a 
bright red to a pale yellow, — all the intermediate colours 
may be produced by varying the mode of preparation. 

To prepare the red chromate of lead, precipitate tribasic 
acetate of lead with monochromate of potassa (the tribasic 
acetate may be prepared by boiling ordinary sugar of lead 
with litharge). To prepare the yellow chromate of lead, 
precipitate the monobasic acetate of lead with bichromate 

of potassa. 

1 8e« Chemical News, vol. U., p. 141. 


»4 


Correspondence — Chemical Notices. 


( CraNAL News, 

J Jan. j, 1861. 


The ordinary sugar of lead gonerally contains an excess 
of base, which gives the precipitated chromate of lead an 
orange colour. This may be corrected by adding sufficient 
acetic acid to give the solution of acetate of lead a faint 
but distinct acid reaction before adding tho bichromate of 
potassa. 

I may, however, remark, that tho use of chromate of 
lead as a pigment is scarcely more advisable than the use 
of arsenite of copper, it being almost, if not quite, as 
poisonous.— 1 am, See. Jab. Hargreaves. 


Dale’s Patent for (he Preparation of a Colou ing Matter. 

To the Editor of the Chemical News. 

8ir, — Nothing can surprise a man much more than to find 
a process with which he has been for years familiar put 
forth as anew invention and actually patented. You may 
judge, therefore, what were our feelings on reading, in 
No. 54 of the Chemical News, a notice of a patent taken 
out by Mr. J. Dale for the “ Preparation of a Colouring 
Matter.” It so happens that our Mr. Robinson applied 
this very process — extracting the colouring -matter of all 
the known dye-woods with alkaline solutions, and after- 
wards neutralising with an acid — no less than six years 
ago ! Since that time we have been in the habit of 
making more or less of these preparations. If asked why 
did wo not anticipate Mr. Dale with a patent, the answer 
is very simple. The principle, even in our hands, was 
not novel ! The makers of dye-wood extracts have long 
been in the habit of using, in certain cases, weak alkaline 
solutions to draw out the last traces of colouring matter, 
and of subsequently neutralising with on acid, or an acid 
salt. 

We are surprised that Mr. Dale should bo ignorant of a 
fact thus known to the trade ; but we are still more un- 
willing to believe that he could be aware of the custom 
and yet make a declaration claiming tho principle as his 
own invention. For obvious reasons we must decline 
pronouncing whether the mechanical arrangements, pro- 
portions, Ac., specified by Mr. Dale are the best in exist- 
ence. Commercially we have no interest in the matter, os 
we have come upon a totally distinct principle for effecting 
the same object in a superior manner. 

We are sorry to add that this Ls not the only case of a 
patent being taken out for some well-known process. Is 
every person free to claim as a novelty, and to monopolise 
by means of a patent, any process which he does not find 
described in common works of reference ? Arc manufac- 
turing chemists, dyers, and printers to be debarred from 
methods which they — and perhaps their fathers before them 
— have for years pursued, or to be driven into continual 
litigation to maintain their rights ? 

Does not the law as regards chemical patents sadly need 
improvement ? — We arc, tfcc. 

IIomnson and Slater. 

Moorhead Chemical Works, Huddersfield. 


The llomogeneiis of Forces. 

To the Editor of the Chemical News. 

Sir, — Perhaps I may be late in asking Mr. Ilodwell a 
question through the medium of your Journal. Does steel 
become magnetic when placed in a particular portion of 
the solar spectrum ? Are we justified, too, in classing 
motion among the forces ? The difference between matter 
in motion and at rest has engaged the attention of many 
on able geometer and metaphysician without eliciting any- 
thing satisfactory. Is it not more a condition of matter 
than a force ? 

But in making gravitation, the primary force, productive 
of physical phenomena, Mr. Kodwell seems to ignore the 
equally inherent attractive forces of cohesion, or the 
repulsive energy exhibited by ali matter at insensible 


distances. And what also are we to say about the opera- 
tions of the centrifugal force? Until he can experimen- 
tally prove the effect which gravitation would produce 
when unaffected by these counterbalancing causes, I 
think wc must hesitate to accept the proposed solution. 
Whcu in such a property of bodies as elasticity wc 
discover palpable operations of a repulsive force, wc 
cannot yield to gravity an undivided sway over natural 
phenomena and physical laws. 

I fear the theory is as the mouse at the tenth hole.— - 
I am, Si 0. E. M. T. 


Detection of Bisulphide of Carbon in Coal-Gas, 

To the Editor of the Chemical News. 

Sir, — I find that by forcing by an ordinary blow-pipe 
the flame of coal-gas for about a minute, on to distilled 
water containing a little acid chloride of barium, sulphate 
of baryta is formed, and the presence of sulphur in the 
gas thus proved . — 1 am, Sec. J. T. B. 


Chemical Notices from Foreign Sources. 

. 1. MINERAL CHEM1STRT. 

Extraction of Iodine from Peruvian titrate of 

Modn. — M. LeonKrafft has found that the mother liquors 
obtained in the purification of nitrate of soda by rccrystal- 
lisation contain considerable quantities of iodine (Le 
Monitcur Scientijiquc, t. ii. liv. 93, p. 1070). The method 
he has adopted for separating it is by adding protochloride 
of copper which precipitates the whole of the iodine. 
M. Krafft has also found it in the mother liquor of salt- 
petre aud in the chloride of potassium of commerce, but 
not in sufficient amount to pay for the extraction. 

A Crystalline Alloy of Tin and Iron. — 

| Noeliner has noticed (Annalen dcr C hemic, und Pharmacie 
| bd. cxv. s. 23 3) that the deposit formed when salt of tin is 
prepared with commercial hydrochloric acid contains 
microscopic needles, soluble in aqua regia, which have a 
composition agreeing with the formula Sn 2 I'e. The 
author has found that the compound pre-exists in some 
tins, lie has observed also that a solution of salt of tin 
prepared without heating the mixture of granulated tin 
and hydrochloric acid contains twice the quantity of acid 
necessary for the formation of the salt, but the excess is 
saturated when the mixture is heated. There is, however 
a loss of hydrochloric acid. ' 

Umatplmrallon of Native Malphtrice. — MM* 

Bronac and Deherrypon ( Polytech . Journal, t. clvii. p. 
342) effect the desulphuration and dephosphuration of ores 
by the use of what is called the iion sjtonge. This iron 
sponge is the invention of M. Chenot, nnd is made by- 
reducing dry ores of iron by means of carbonic oxide. 
The native sulphides are reduced to powder and then 
mixed with n proper ptopottion of the iron sponge. The 
mixture is then placed in a reverberatory furnace nnd 
covered with a layer of charcoal powder to prevent the 
oxidation of the iron. The process is snid to be particu- 
larly applicable to the treatment of galena and sulphide 
of antimony, inasmuch as it does away with the necessity 
for a preliminary roasting of the ore, and the reduction is 
effected at a lower temperature. The cost is said to be 
considerably lower than the usual method. 

Action of Nnlpbnretted Hydrogen on Neutral 

Malta of Zinc. — Wernike has noticed ( Annalsn der Phgsik 
und Chem. bd. cx. p. 65$) that when a solution of sulphate 
o i zinc which has been treated with sulphuretted hydrogen 
as long as a precipitate is formed is filtered and set aside ; 
it after a time becomes turbid and deposits plates, which, 
however, he has not analysed. 
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•iU« Zl»e for PalliUnr GlaM. — M. Pohl {Ibid. 
p. 201) recommends oxide of zinc for polishing gloss inten- 
ded for optical instruments. The author states that it 
answers perfectly, and is quite free from the objections 
brought against the use of the oxides of iron and tin. 


II. OnOAXIC CHEMISTRY, 


5 cw ('onponad* of Nafar with Adda. — 

M. Berthelot, in a memoir to be found in the Annnle$ dt 
Chimie et de Physique, t. lx. p. ^3, describes some com- 
pounds of glucose with stearic, butyric, acetic, and 
benzoic acids : — 


I. Stearic Gluonee, obtained by heating a mixture of 
stearic acid and dehydrated glucose to 120 0 for about 
sixty hours. It is a neutral, solid, colourless body, like 
stesrine in appearance, fruiblc, soluble in ether and 
absolute alcohol, but not in water. Its formula is 

c H n, s o u . 

II. Butyric Glucose . — Obtained by a process similar to 
the above. It is a neutral oily liquid, slightly soluble in 
water, and soluble in ether and spirit. It has a very 
bitter taste. Formula, ( 

14 * 

III. Acetic Glucose , — Prepared as above ; is a neutral, 
oily, colourless liquid, soluble in alcohol, ether, and 
water, and having a very bitter taste. 

II’. Benzoic Glucose. — Obtained like the above. A 
thick, neutral, bitter liquid, soluble in ether and alcohol, 
and slightly so in water. 

V. Ethyl Glucose . — Prepared by heating a mixture of 
cane-sugar, hvdrobromic ether and potash to too° for 
several days. The product is shaken up with ether, 
and the cllierial solution is evaporated m tacuo. It is a 
fixed oil, insoluble in water, bitter, and having an 
agreeable odour. Formula, Ca.H 1( ,O I0 . 

The authoi remarks that tnc sugars do not combine 
with acids only. Like polyatomic alcohols they may 
combine with other alcohols ; and further may unite at 
once with alcohols and acids. 


Jew Cinchona Alkaloid. — Schwnbe ( Archie . dcr 
Pharmacic, bd. cii. s. 273) has extracted from quinoidine 
a new alkaloid which he culls 0-cinchonine. To obtain it 
quinoidine is dissolved in dilute hydrochloric acid, then 
precipitated with ammonia ; the precipitate is washed first 
with cold, then with hot water ; afterwards dried and 
subsequently treated with cold alcohol, which in about 
twenty-four hours gives a brown tincture. The residue 
is exhausted successively with alcohol and then with 
water, and nfterwurda dissolved in dilute sulphuric acid. 
This solution is warmed, and, while hot, a solution of 
carbonate of soda is added until a crystalline pellicle 
forms. It is then set aside to cool, whereupon crystals of 
the sulphate of bela-cinchonine are deposited. These arc 
a little coloured, but inay be purified in the usual way. 
By dissolving the sulphate in acidulated water, precipi- 
tating by ammonia, and crystallising from aleohol, the 
pure alkaloid is obtained in right rhombic prisms. 

Beta-cinchonine C^H^NO is anhydrous, and fuses at 
>5°° C. ; on cooling it becomes a radiated mass ; it is not 
volatile, and burns with a smoky flame. It is easily dis- 
tinguished from the other cinchona alkaloids by its 
crystalline form, chemical properties, and particularly by 
its solubility. 

The uuthor gives the following table of the solubility of 
the cinchona alkaloid in different menstrua : — 


CoH w*tcr 
UjliinH water . 
Cold alcohol 
Boiling alcohol . 
Ether " . . 

Chloroform 


a Quinine, fi Quinine. a CSuehowin*. fi Cinchonine. 


400 parts 

15,000 

insoluble 

Insoluble. 

aoo „ 

750 

2500 

slightly sol. 

* II 

45 


•71 

* » 

” 

6 » 

17 

90 

insoluble 

4 ® 

41 

ut 


Fatty oils dissolve beta-cinchonine. The alcoholic 
solution turns the plane of polarisation to the right. The 


following are the chemical reactions of salts of the new 
alkaloid Chloride of gold gives a sulphur yellow preci- 
pitate ; bichloride of mercury gives a white precipitate, 
which soon becomes resinous ; bichloride of platinum an 
orange yellow precipitate, soluble in much water ; iodide 
of potassium a white precipitate; iodated water a red 
brown ; bromated alcohol a yellow precipitate ; picric and 
phospho-molybdic acids a yellow precipitate. With 
chlorine and ammonia the solution becomes yellow. 
Gallic acid gives a yellowish white precipitate ; and 
prussiate of potash gives a rose coloration, os with the 
solutions of quinine, cinchonine, and quinoidine. The 
author has not succeeded in obtaining neutral salts with 
beta-cinchonine ; all arc basic. The sulphate crystallizes 
in prisms with a rhombic base ; it is insoluble in ether, but 
soluble in alcohol and water. The hydrochlorate crystal- 
lizes with 4. equivalents of water in prisms which are 
slightly solublo in ether. With bichloride of mercury 
they form an amorphous double salt. With bichloride of 
platinum they form six-sided rhomboidal prising. Iodine 
gives with the sulphate a salt resembling the compound 
obtained with iodine and sulphate of quinine. It is made 
by dissolving (at 30** 0.) 10 parts of the sulphate in a 
mixture of >44 parts of acetic, and 12 porta of dilute 
sulphuric acid, to which is added 3 parts of iodine 
dissolved in 1 1 5 ports of alcohol. On cooling, plates 
without definite form separate from tho solution. 


MISCELLANEOUS. 

TI 1 E SPECIMEN EXCHANGE CLUB. 

For some time past wo have received letters on the sub- 
ject of exchanging specimens of chemical substances, 
some merely approving the idea, others containing sug- 
gestions for carrying it out in practice. Of the latter w e have 
published several, but in doing so we have not desired it 
to be understood that we have in all coses approved tbo 
suggestions offered. One writer, for example, proposes 
that the sender of a specimen or specimens should com- 
municate the best method of preparing them. Sucli in- 
formation would, no doubt, be very useful ; but is, we 
fear, impracticable, because no man whose time is valuable 
would take the trouble to write three or four or more 
descriptions, according to the number of specimens ; not 
to speak of other reasons he might have for declining to 
furnish it ; this, therefore, we cannot at present incorpo- 
rate in the Ilegulations. Another suggests that chemists 
not having specimens to exchange should he enabled to 
purchase. There arc many objections to this which we 
need not enumerate ; it would, moreover, be impossible 
for us to spare the time which would be required for re- 
gulating money transactions. This difficulty might pos- 
sibly be overcome at a future time, but we do not think it 
advisable to encounter it at present. As it is evident that 
tho fewer the Rules the better, we now propose the fol- 
lowing, and recommend that each member shall adhere 
strictly to them, until experience has shown whether any 
addition or alteration can be made with advantage. 

Rule 1. To prevent dissatisfaction on the score of rela- 
tive value of specimens, each specimen should be in such 
a quantity as the sender may fairly consider of the value 
of two shillings and sixpence. It will be evidont that 
some such standard should be adopted, or an exchange of 
specimens of different values would be impracticable. 

Rule 2. The specimen to be securely enclosed, if liquid, 
in a stoppered bottle ; or, if solid, in a glass tube, distinctly 
and properly labelled, with full particulars as to formula;, 
See. 

Rule 3. Specimens of the rarer minerals may be sent, 
provided they are of the estimated value stated in Rule 1, 
packed in pasteboard boxes, and having the name legibly 
written on the cover. 
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Rule . As the amount required for postage of each 
specimen will be published in the list, alongside the article, 
every applicant must send the requisite number of stamps 
for the purpose. 

Rule 5. Each person requesting to have his name 
inserted in the list will be required to send, at the same 
time, to the Editor, a properly labelled specimen of the 
substance he desires to exchange, having his own name 
and address written on the cover. This will be kept for 
comparison, in the event of any complaint being made 
by a member of the Club, at a future time, with respect 
to the quality of the substance sent ; and no person’s 
name will be inserted without compliance with this rule. 

Let us now state what we are willing to do to further 
the wishes of our subscribers. 

We will, at certain stated intervals, publish in the 
News a list of specimens which members may desire to 
exchange for others. The member’s initials, or other 
distinctive sign will be affixed to each, together with the 
number of stamps required to carry it through the post. 
In future Numbers we will, when necessary, intimate to 
a member, — Mr. Smith, for instance, — to whose initials 
are appended the words “ Oxide of Lanthanium, id.,” that 
Mr. Jones, “ Oxideof Yttrium, id.” desires to exchange vttria 
for lanthania, and has accordingly sent a specimen oxide 
of yttrium, with a id. postage-stamp, to our office. If 
Mr* Smith does not care about the exchange, he simply 
take no notice of it ; whereas, if he desires to meet Mr. 
Jones’s wishes in the matter, he will forward a specimen 
of his oxide of lanthanium, with a id. stamp, to our office, 
when we will forward the specimens to the respective 
addresses. 

Wt are willing to receive the specimens sent for ex- 
change, and to effect the exchanges in accordance with 
the w ishes of the senders, so far as this may be practicable. 
It may occasionally happen that there will be a run on 
some particular substance, but a judicious system of 
exchanging and re-exchanging will, we hope, satisfy the 
desire of all persons. So far as regards the trouble 
attending this exchange, the posting of the specimens, 
&c., we undertake it cheerfully, only asking that, if any 
person considers he has cause to be dissatisfied with the 
arrangement, he will not visit his displeasure on us., lhat 
a hitch will now and then occur is probable, especially at 
the commencement, but so long as every individual acts 
in perfect good faith, the Specimen Exchange Club cannot 
fail to be beneficial to the members who compose it. 

icHlide of Ntnrch. — At the lust sitting of the French 
Academy of Sciences, M. Duroy announced the discovery 
of a new" neutral and colourless iodide of starch. It is 
well known that iodine gives a blue colour to starch, thus 
forming an iodide. M. Duroy brings this iodide into 
contact with yeast, and thus deprives it of its colour. In 
this state it is very soluble in water, insoluble in alcohol, 
sweet, gummy, and incapable of crystallisation. 

Xhe Ac* fop FreTcntlnr the Adulteration of 
Article* of Food and »rlnk.— ' The various Boards of 
"Works arc busily considering the best means of securing 
to the public the advantages of this important measure. 
Public Analysts will be appointed forthwith in every 
locality ; and no doubt properly-qualified persons will be 
sought out with care for this highly responsible duty. 
"We are glad to see already, that the selection will be made 
in many cases in strict * accordance with the rule of 
appointing not the local self-seeker, but the most 
approved candidate. 


NOTICE OP REMOVAL. 

Subscribers and the Trade are respectfully informed that 
the Office of this Paper has been Removed to Messrs. 
Griffin, Bohn, and Co., 10, Stationers’ Hall Court, E.C. 


ANSWERS TO CORRESPONDENTS. 


*,* In publishing letter* from our Correspondent* we do not thereby 
adopt the views of the writer*. Our intention to give both sides of a 
ucstion will frequently oblige us to publish opinions with which we 
0 not agree. 


Yd. II. of the Chemical News, containing a copious Index, Is now 
ready, price tor. handsomely bound In cloth, gold lettered. The 
cases for binding may bo obtained at our Office, price 1*. (>d. Sub- 
scribers may have their copies bound for x». If sent to our Office, or, if 
accompanied by a cloth case, for 6 d. 


•,* All Editorial Communication* are to bo addressed to Mr. Crook kr 
and Aih-ertiiemcnt 1 and Butineu Communication! to the 1’UMJsu k.rs, 
Griffin, Bohn b Co., at the Offico, 10, Stationers' Hall Court, 
London, E.C. 

J. SharjJcs . — Wo are much obligod by the Information. Wo havo' 
however, received a previous communication on tho same subject. 

J, McKtlnic . — The book was forwarded by book-]<ost last woolc. 

//. Sherman. — A full answer to your question ns to the host plan to 

J inx luce from 1 to 7 tons jicr week of sulphuric acid at cheapest cost 
rom pyrites and sulphur could not be given in tho spaco iU our dis- 
posal in this column. We will endeavour to find the best description 
of what you require, and will rofer you to It In this column hi a sub- 
sequent number, 

Parchment pajxr, B. Herring.— You mustbave had the acid toodilute. 
When property prepared nnd well washed, parchment-paper, forma an 
admirablo covering for Jars instead of bladder, being very strong and 
tough when dry. 

J. s — You must file off somo of the outer surface and then test the 
under part to see If the nrtlclo is eloctro-plated. Tho dei>o»lt on the 
surface being pure silvor would of course give the reactlona of silver. 

Soap Slaking. — Alpha desire* to know If there is any monograph on 
the science and art of soap making. 

AnhvdromChlorideo/Tin . — Mix dry and warm stannic sulphato with 
an equal weight of dry, warm common salt, both m line powder, distil 
in an iron retort and rectify tho product in a gloss retort with tho 
addition of about three times its weight of oil of vitriol. 

Hatuction of Cryolite in Cloy Crucible!.— F. W. 0 .— Vndor ordinary 
circumstance* the silica of tho crucibles will be Attacked, but tni* can 
bo avoided by following WOhlcr's method, as follows:— Finely triturato 
and woll dry tho cryolite and mix it with an equal weight of u mix- 
ture of 7 jmrts ofclorido of sodium and 9 parts of eliluridoof potassium 
previously fused together aud finely |>*wdercd. Plato tho mixture 
into tho crucible iu altemato layers with discs of sodium strongly 
compressing tho separate layer*. To 50 parts of the mixture 8 to 10 
parts of sodium are employed. The crucible must bo previously woll 
drlod, and tho wholo is to be put into a hot wind furnace with a good 
draught, surrouuded with hot coals nnd brought quickly to a full rcd- 
hoat. The mass is readily fusible without eating through tho cniclblo 
and the aluminium obtained is freo from siUcium, und will be about 4 
per cent, of tho weight of cryolite token. 

Book! Receiceil —" Tho Successful Application of Charcoal Air-filters 
to tho Ventilation aud Disinfection of Sewers," a Letter to tho Right 
Honourable the Lord Mayor, W. Cubitt, M.P.. by Dr. John Steiihouse, 
F.R.8. London : John Churchill. "A Veterinary Toxicological 
Chart,” by W. J. T. Morton, late Professor of Chemistry and Materiu 
Modica, at tho Royal Veterinary Collego. London : Longmans. 
" Report of Experiments on the Growth of Red Clover by different 
Manures," by J. 11. Lowes, F.R.S , and Dr. J. H. Gilbert, K.R.B 
London : W. Clowes ami Sous. " On the Soureos or the Nitrogen of 
Vegetation,” by J. D. Lawos, F.H.S., Dr. J. H. Gilbert, F.R.8., and 
K. Pugh, l’b. D. 

Erratum In No. jj.— P. ns, col. 1, linos i) and 14 from top, for 
" 1 ounce" read •• 1 draelim "in both cases. 


THE ADULTERATION OF FOOD. 

Now ready, price Gd , by j>o«t 7d. 

TABLE (reprinted from the Chemical News, 

and Revised by tho Author,) showing tho more Im|iorUnt 
Articles of FOOD or DRINK, and the Substances employed for 
Adulterating them. Especially suitable lor Museums, bcinxils, 
Mechanics' and other Institutions, as well as for Private Reference. 

Chemical News Office, io. Stationers’ Hall Court, Ixuidon. 

THE ORIGINAL ‘‘DR. STEERS* OPODELDOC.” 

26s. per dozen, usual Discount — Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St. Pauls 
Chuichyard,” on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 

Established A.D. 1746. 
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PUL VIS JACOBI VER., NEWBERLTS. 


“To the Medical Projeffton of Great Britain and Ireland. 

ENTLEMEN, — Wc beg to call your attention to the following extrafts from a Paper by the late John 
Cheyne, M.D., F.R.S.E., M.RI.A., Phyfician to the Hardwicke Fever Hofpital, Dublin, and 
Phyfician General to His late Majefty’s Forces in Ireland, &c. &c., contained in “ The Dublin Hofpital 
Reports ,” vol. I, p. 317. 

“ Since thi* cafe came into my pofTcftion, I have been led to make a good many clinical experiment*, which have enabled 
“ me to verify the reports which I had heard of the efficacy of JAMES'S POWDER, in fometime* removing the aeoelectic 
“ diathesis in perfons advanced in life. It is, moreover, worthy of obfervation, that JAMES’S POWDER has been of 
“ remarkable utility in certain in fiances of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by effufion. Laflly, in two cafes of general plethora, in which, however, the bead was more affected 
“ than any other part, JAMES'S POWDER was exhibited by me with pcrfefl fuccefs." 

Alfo vol. I, p. 320. 

“ The following very ftmple method of exhibiting JAMES’S POWDER, in cafes of undue determination of blood to the 
“ head, is that which I have generally purfued. The patient is made to begin with a very moderate dofe, not more than 
“ two grains at bedtime, and to increafe the dofe by half-a-grain every night, until fomc fenfible effedt is produced upon the 
" flomach, bowels, or fkin. Should the flomach be afledled with ficknefs, the dofe muft be lcfTencd by one grain on the 
11 following night. By the addition of a little rhubarb to it, a larger quantity of JAMES’S POWDER may be adminiftered 
“ than the ftomach could otherwife bear. If the fkin is foftened, or the bowels affcdled, the dofe fhould not further be 
“ increafed, but it muft be repeated every night for a conlidcr.iblc length of time: in fevcral inftanccs I have known eighteen 
“ or twenty grains taken fora conlidcrable period withouc any inconvenience.” 

The following extraft (showing the increafing eftimation in which the true Dr. James’s Powder is held bj> 
Medical Practitioners) is taken from “The Lumlxan Lefturcs,” 1858-59, delivered before the Royal College of 
Phyficians, by A. Twcedic, M.D., Phyfician to the London Fever Hofpital, who is admittedly one of the 
higheft practical authorities on the fubjeft of Fever. He fays, (the “ Lancet f June 16, i860, P. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require andmonial preparations, a pill containing a or 3 grains of James’s Powder (prepared 
“ by Newbery) fhould be taken at intervals according to circumftanccs. " 


In writing to Meflrs. Newbery, he fays : — 

“ I wifh that your preparation was always ufed.” 

To fecure the difpenfing of the original preparation, which, for 1 14 years, has been fold by the houlc 
of Newbery and Sons, in St. Paul’s Churchyard, it is neceffary to preferibe it as “ PuLVIS JACOBI 
Ver , NEWBERY’S,” otherwife another article (wanting in the bcfl properties, and recommended to be given 
in a different code of dofe, though called by the fame name ) may be fubftituted for the original medicine. 

This fubftitution muft bring difappointment, and of courfc deter Praflitioncrs from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependance can be placed. 

FRANCIS NEWBERY AND SONS. 


45, St. Paul s Churchyard, London. 


Prices for Difpenfing | oz. Bottle, 3/. 4 d., 1 oz. gs. Ufual Difcount to the Profeffion. 
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No. I is J. ALDERMAX’8 Patent Graduating Elastic Spinal and General Invalid Couch, which U fitted up with two, three, or /our disti nc t 
MiduAtlotf AOtions, sottini :in Invalid can b« adjusted imperceptibly to any position wiUumt boi»g totitibod by to# tturae, and free irom nil 
pressure, that being avoided by his Elastic Ventilating Mattress and his Patent Elastic Adjusting Foundation, so that a patient cannot bocomc 
bed-sore by long confinement. 


4 No. 4, 4, Is J. A.’s improved Spinal and General Invalid Couch and 

Carriage . The Couch lias three distinct movements, so that a patient 
can bo placed in any position ; it has also a Shifting Stand for the 
room, upon Urge easy castors, so that the Invalid cun be lifted with 
the Couch from its stand, placed upon the Carriage, sud go out for 
on airing when required, without f>cing touched. 

No. 8, is J. A.'s Potent Portable Equilibrium Carrying Chair, 
which enables an invalid, however weighty, to ho carried up and 
down stairs with porfoct ease and safety ; the Chair, always adjusting 
itself, enables the two persons who carry to walk up and down stairs 
in the usual way, quite erect, with their arms straight down, which 
avoids any strain upon tho muscles. It is also a perfect Easy Chair 
for tlic patient to sit In during the day, tho carrying handles being 
made to hook on and oif in an instant. 

No. 10, is J. A.’s Improved Pour-wheel Brighton Chair, which is mounted upon Pond under springs, both 
back and front together with his now wrought-iroa perches or cranes, instead of the old- fashioned wood 
perches. It I* also fitted for hand or pony, and is the most olegant and easy Cnrringe in use. 

No. 11, is J. A.'i* Improved Three-wheel Albert Chair, without, or with, hood. It is olegant and easy. 




J. ALDERMAN, 16, SOHO SQUARE, LONDON. 11 


Bojal Institution of fflrtat Britain. 


FARADAY'S CHRISTMAS LECTURES 

ON fill! 


HELL BROTHERS bog to in- 

J ) tiroatc that, having become SOLE 
LICENSEES in tho L'nltod Kingdom of PRO- 
FESSOR ORVILLE'S method of producing 
PURR ALUMINIUM, they are now in a 
position to supply from their Works hero both 
tliis metal and it* compound with copper, 
known under the name of Aluminium Bronze. 

Newcastle- on-Tyno, Sept. 1S80. 


CHEMICAL HISTORY OF A CANDLE. 


The Etirro* of the CHEMICAL NEWS, haring received Professor Paiuiut> special 
permission to give verbatim Reports of these Lectures, has tho pleasure to announce that the 
First of the Scries appears, copiously Illustrated with Engravings, in 

The Present Number of the CHEMICAL NEWS, 

Betso me FIRST NUMBER or tub NEW VOLUME, 

Enlarged to HO pages. Price Fnurpente, weekly. 

To bo obtained of any Bookseller or Newsman, or at the Office 
Messrs, GRIFFIN, BOHN A CO., 10, STATIONERS’ HALL COURT. LONDON, E.C. 


PATENTS. 

M R. VAUGHAN, Mcmb. 

Soc. Arts, British and Fmeign PATENT 
AGENT, 16, Southampton Buildings, Chancery 
Lane, W.C., gives special attention to Inven- 
tloii!* connected with Chmistry. M eraixvunr, 
and Mikiko. Provisional Protection for Six 
Months, AC Cs. to AS 8s. 

A Guide to ht rent or i free by post 


-TkANIEL JUDSON & SON, 

XJ DfysftHcrs. 10. fleolt’s-rarri. Bush- 
lano, E.C. Dyewood and Drug Mills. No. 
CT*, Bermondsey Street, London. Dyewood*, 
Tanneries, Farinu, Chemicals, Acids, Extracts 
of Dyoa, Ac., Ac. 
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To Ph.Tifcluu, tad 

Droirritiii. 

Brown' t Cantharidine bluUritu; Tittuc, 
■ nurAtKP raoM pubs cagrHxjuiPix*, 

A N Elegant Preparation, vesi- 
cating In much lot* time than the Emp. 
Lyttse, r.L. easily appliod and removod, and 
will not produce strangury, or troublesome 
after-sores. It luu received the sanction and 
commendation of many of the most eminent 
Practitioners in the Kingdom .— In Tin Cota, 
containing ten fut, 6s. <kl. ,- and mail ft m* 0/ 
fi.tirpta.ri fat, it* 6d. tadi. 

BROWN’S TISSUE DRESSING. 

in elegant, economical, and cleanly substitute 
for *11 ointment* as a Droning for Blisters, and 
may be called a coni|Hinloii to the above .— In 
Tut Cant, containing tarlrc ttjuarc fid, X*. fld. 
writ. 


Ed.ncti and Editorial Bolt /ruin lie Ent York 
Journal 0/ Mtduiai. 

“ March 1st, 1850. 

" Brows’s CucnUUDM Ti.sc r. — It pre- 
sents peculiar claims to our notice ill tho inflam- | 
matory diMsows of fcumlcs aud children, in 1 
whom the unpleasant consequences which so 
often follow the application of tho Kmp. Can* i 
tharides are must apt to occur. We havo found 
it a reliable and peculiarly safe vesicant, and j 
from tho many tnals we have given it, we are 
ratified that it deserves the attention of tho 
Medical Profession. 

” Accompany ing this article Is a very t implc 
and neat dressing." 

“ l havo prescribed thoCaanuRuirsETtascB 

and Dnxnlso (as prepared by you), for the last 
tun years. 1 liuve much sutlnfacfnn in bearing 
testimony to ltncffectu.il, mild, and safe action 
as a vesicant on the most delicti tc skin, and one 
of tlie be-t auxiliaries in the titcix-ssful treat- 
ment of congestive and inflammatory diseases ; 
the Dressing has thee Ivautnggof being, leanly. 
agreeable, and curative in it* application. 

"JOHN PUBS ELL, M.D.. P.R C.S E. 

” Keuuington.|Kirk. Surrey, Fob. 12, 1357. 

"To Mr. T. B. Baowx." 


" Army Medical Department, Jan. Id, 1847. 

"The principal Medical Offlcorof the General 
Uospitai, Fort Kit, Chatham, report* that Mr. 
Brows'* Bustkjun’o Tissue has been used ex- 
tensively in the Military Hospital, Has boon 
found effective as a vesicatory, when carefully 
applied, and lion not been productive of any 
degree of strangury. 

“ ANDREW SMITH, M.D. 

"Deputy Inspector-General of Hospitals. 

Mr. T. B. Baowx, Birmingham.’’ 


80M by the Sole Consignees, WILLIAM 
BAILEY and SON, llorseloy Fields Chemical 
*«ht Wolverhampton ; and by all Wholesal* 
tad Retail Druggists and Medicine Agents 
throughout the British Empire. 


DINNEPORD’S 

PITRE FLUID MAGNESIA* 

Grratlf improvtd in purity and condonation. 

"This solution may be fairly taken as a 
type of what tho preparation ought to be."— 
Pharmaceutical Journal, May. 1846. 

In Dts|icnging Jars, for the use of Chomtits 
Mid burgeons, 

At per Gallon 0s. 6d, 

Half- gallon 5s. 6d. 

Prom pix.suroKu and Co., Chemist*, 172, 
rsew Uond Street, London, and through all 
Wholesale Druggiau and Patent Medieine 
Houses. 


Rapture*. — By Her Majeety i 
Royal Letters Patent. 


W HITE'S MOC-MAIN 

LEVER TRUSS (perfected and oxhi- 
bited In tho Oreat Exhibition, 1851), is allowed 
by upwards of 200 Medical Gentlemen t.. be the 
most etlocUvc invention lu thocututivo treat- 
meut of HKHMA. The use of n vteol spring, 
so hurtful in its effects, la boro avoided is soft 
bandage being worn round the body, while tho 
requisite resisting power Is supplied by the 
MOC-MAIN PAD and PATENT LEVER, 
fitting with so much case and cloaouoss that 
it eannot be detected, and may be worn during 
sleep. A descriptive circular may be hod, and 
the Truss (which cannot foil to fit) forwardod 
by poet, 00 tho circumference of the body, 
two inches below the hips, being sent to tfte 
Manufacturer, 

MR. JOHN WHITE. $58, Piccadilly. 
Prioo of a Hluglo Trass, 10*., 21*., 20s. 6d., 

and 31*. Gd. Postage, Is. 

Price of Double Truss, St*. Od., 42*,, and 
52s. Od. Postage, in. fld. 

Price of an U tnbibcul Truss, 42s. and 52s. Od, 
Postage, Is. lOd. 

Post Office Orders to be made payable to 
JOHN WHITE, Tost Office, Piccadilly. 

ELASTIC STOCKINGS, 

KNEE-CAPS, 4c. for VARICOSE VEINS, and 
all cases of WEAKNESS ami SWELLING of 
tho LEGS, SPRAINS, 4c. Th#y uro porous, 
light in texture, and inexpensive, and are 
drawn on like an ordinary stocking. Trioo, 
from 7s. Cd. to 10s. each. Postage, Gd. 

JOHN WHITE, Manufacturer, 

228, Piccadilly, London. 


ESTABLISHED 1810. 



JOHN DAVIS, 

19, PERCIVAL STREET, CLEUKKNWELL* 
LONDON, EC. 

TYIE SINKER, Seal Engraver, 

XJ Metal Starapor, and Mnmifiietnrcr of 
Metal Labels for Patent and other Articles, 
and overy description of EM HORSING. COPY- 
ING. aud PIERCING PRESSES, STAMPS. 
PUNCHES, PRESS TOOLS, &e. Crosti on- 
graved on Rings or Seals in the first stylo, 
price 8s. each. 

DAVIS’B PATENT “SELF-INKING" 
PRINTING PRESSES, for Prescription 
Wrappers, 4c. A Lever Embossing IYcss and 
Dio Comploto, 15s. Linen Stomping Ink, as 
supplied to her MaJosty’s RcgimootAl Stores, 
tone used with all kindsofStamps, Steel pens, 
4c. A sample bottle for 6 stamp*. 

Price Lists Free per Poet. 


L. OERTLING. 

/I II EMI C A L AND ASSAY 

\.J BALANCES.— Tlio ConncU Medal of 
tho Great Exhibition of 1801, and the First- 
Class Medal of tho Paris Exhibition of 185J, 
have been awarded to L. Oertling, for tne 
superior quality of his Balances. They are 
made of all sizes, from the largest, capable of 
carrybig IOOO o*. In each pan, to the most 
delicate Assay Balance, 

English and French Weights and Measures 
accurately adjusted. Catalogue* forwarded 
on application, 

12, Store Street, BedfordSqu rc, London, W.C. 


Just published. Demy 8vo, Pp. 407. 

Price 18*. 

C HEMISTRY of CALICO 

PRINT1N0, DYEING, and BLEACH- 
ING, Including bilkon, Woollen, and Mixed 
Goods, Practical and Theoretical; with 
Copious References to Original Rouices of 
Information, and Abridged Specification* of 
the Patents connected with thou Subject* Tor 
the Years 1858 and 1840. By CHARLES 
O’NEILL, Analytical Chemist. 


In ono Volume 8vo. Pp. 150. Price 9s. Cd. 

THE MANUFACTURE of 

PHOTOZENIC, or Hydro-Garbon Oils, from 
Cool and other Bituminous Substances 



In one Volume Svo. Pp. 516. Price 18*. 

CHEMISTRY and METAL- 
LURGY as APPLIED to the STUDY and 
PRACTICE of DENTAL SURGERY. By A. 
SNOWDEN PIGUOT, M.D. 


In 0110 Vohmio Svo. Pp. 558. Price 30s. 

A TREATISE on CHEMISTRY 

APPLIED to the MANUFACTURE or SOAP 
and CANDLES, being a thorough exposition 
hi all their Mliiutim of tho i’rinciplos and 
Practice of tho Trade. By C. MGKFIT. 

London ; Trttbneraud Co., 69, Paternoster- 
row. 


CHEMICAL PUPIL 

v/ REQUIRED, or a Gentleman wishing 
to Improve himself In a Chemical Laboratory, 
where, in addition to Analytical and Applied 
Chemistry, he may also have th-i opportunity 
of obtaining a thorough knowledge of Steam 
and its applications. For |mrticulara apply to 
Mr. W. Ijidd, Beak-street, Regent-street, W. 


THJB COMETLESS COLLODION 
BOTTLE. 



rpHE most 

porfeet Col- 
lodion Bottle yet 
produced. To bo 
hod wholesale of 
the Manufactu- 


rers, BOURNE 
and TAYLOR, 
Castlo-st. llolbom 
or HORNE and 
THORN- 
TH WAITE, New- 
gate -st. London ; 
and at any of the 
Establishments of 
the London School 



of Photography, 
where it may also 
be seen in 11*0 
daily. Price 4*. 
5s. 6d. each. 


ST. MARY’S HOSPITAL 
MEDICAL SCHOOL, 
PADDINQTON, W. 


/ lUiSJVuUAL DEPARTMENT— 
LABORATORIES, under the Direc- 
tion of Mr. FREDERICK FIELD, F.RaK.nra 
now OPEN for Gentlemen requiring Instruc- 
Uou in Oouorai or Analytical Chemistry. 
Analysts, Assays, Ac. 


Advertisements 


/Chemical News, 
\ Jan. 5, 1861. 


*•» 

VlU 


NEW SERIES OP THE 

Quarterly Journal of Microscopical Science. 

Edited by EDWIN LANKESTER, M.D., F.R.S., and GEORGE BUSK, F.R.C.S., F.R.S. 

Several of the Numbers being out of print, and the consequent impossibility of making up » complete 8et, havo determined tho Publisher 
to commence a New Series, and by printing a largor number guarantee that the supply shall moot the increasing demaud. 

Each Numbor of tho New Scries will contain Sixteen additional pages of letterpress, thus rendering tho Journal more worthy of the 
support of tho Subscribers. « 

No. I. on tho 1st of January, with Plates and Wood Engravings, price 4s. 

JOHN CHURCHILL, NEW BURLINGTON STREET. 


Just published, with 608 Engravings on Wood, Fifth Edition, fcap. 8ro. doth, 1 2s. 6 d. 

Elements of Natural Philosophy ; 

BEING AN EXPERIMENTAL INTRODUCTION TO THE STUDY OF THE 

PHYSICAL SCIENCES. 

By GOLDING BIRD, M.D., F.R.S., and CHARLES BROOKE, F.R.S. 

JOHN CHURCHILL, NEW BURLINGTON STREET. 


WORKS ON CHEMISTRY. 

Fownes’ Manual of Chemistry. Edited by H. Bence Jones, M.D., F.R.S., 

and A. W. HOFMANN, Ph.D., F.R.S. Eighth Edition, fcap. 8vo, cloth, 12s. 6d. 
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Chemistry as Exemplifying the Wisdom and Beneficence of God. By 

GEOROE FOWNES, F.R.S. Sccoftd Edition, fcap. 8vo, cloth, 4s. 6d. 

BY THE SAME AUTHOR, 

Introduction to Qualitative Analysis. Post 8vo, cloth, 2s. 

Practical Chemistry, including Analysis. With numerous Illustrations on 

Wood. By JOHN E. BOWMAN. Edited by C. L. BLOXAM, Demonstrator of Practical Chemistry in 
King's College. Third Edition, fcap. 8ro, cloth, Gs. Cd. 
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ST. MARY'S HOSPITAL 
MEDICAL SCHOOL, 

PADDINGTON, W. 

pHEMICAL DEPARTMENT.— 

AJ The LABORATORIES, under the Diroc- 
o<ino( Mr FREDERICK FIRM), F R.S.K.,aro 
now OPEN for Gentlemen requiring Instruc- 
tion in General or Analytical Chemistry, 
Analyse", Assays, Ate. 


SONS, 


nasuioi A Kiivovj'uj , use .tir.i 11 t 

Ores and Minerals employe.! ID too Arts. 

Useful and Practical Scientific Works. 

GEOROE KNIGHT & SONS, 2, FOSTER LANE, CUEAPSIDE, LONDON 


L. OEETLIK G, 

CHEMICAL ami ASSAY 

Kj BALANCE MANUFACTURER, respect- 
fully Informs his friends that bo lets entered 
into Partnership with Mr. Edward W. Ladd, 
of No. 1, Old Jewry, Bullion Bnhuioe Maker 
to the Bunk of England, and Hydrometer 
Maker to tho Honourabto Beard of Inland 
Revenue, ami that in future, tho business 
will bo conducted under tho Firm of 
LADD and OERTI.ING, 
at No. 192, BISHOPSOATE STREET, E.C., 
where the Balance Department will still 
bo under tho special Superintendence of 
L. OcrtUug. 

L. OERTLINO. 

H1IEMICAL AND ASSAY 

VV BALANCES.— The Council Medal of 
tho Great Exhibition of 1851, and the First* 
Class Modal of the Paris Exhibition of 1855, 
have been awarded to I- Oortling, (or the 
suporior quality of Uls Balances. They oro 
made of all sires, from the largest, eatable of 
carrying 1004 or., in each pun, to tho most 
delicate Assay Balance. 

English and French Weights and Measures 
accurately adjusted. Catalogues forwarded 
on application. 

IS, Store Street, Bedford Squ ire, London, W.C. 


Suberttecnunt*. 

♦ 

ALABASTRINE PHOTOGRAPHY. 

The Redeveloping Solution, for producing these picture*. Is sold in bottles, at Is. 2s. 
and 8*. each ; the necessary Varnish at Is. 6d. 3». and 4s. 6<1. ; and tho Collodion at 10s. per lb. 

*' An effect is obtained In a few hours upon these Photographs which could not be produced 
by days of tho most laborious application on Ivory." — Art Journal, August 1849. 

messrsT squire & CO. 

Beg to announce that. In consequence of the largo demand for the 

ALABASTRINE COLLODION, 

the Manufacturer has been induced to mako more coinplcto and comprehensive arrangements 
for a constant supply, uniform In quality, possessing In au Increased degree all those properties 
for which it has been so much admired, namely — unsurpassed mji.dtivencss, delicate half-tone, 
great rapidity, rich blacks and purewbitos in ORDINARY POSITIVES, and all tlio physical 
properties which rendor it preeminently suited for tbo production of ALABASTRINE 
P&OTOO&APHS. Positive, 10s. per lb. ; Negative, 12a. per lb. 

SQUIRE & CO. 52, KING WILLIAM STREET, E.C. 


GEORGE KNIGHT AND 

MECHANICIANS AND MANUFACTURERS OF 

Chemical and lf*liiioNopliicaI AppnratuB 

Suited hr tiro Requirements of Manufacturers, Experimentalists, Naturalists, and Teacher* of 

locale and Retail Dcsilcr* jn tho various Metals, 
Pure Testa and Ro-agcnts. l’ubli hors of many 


P RACTICAL CHEMISTRY.— 

Mr. 11ENUY MATTHBWS, F.C.S., U 
I reparod to give Instruction in every branch 
of Practical Chemistry, particularly in its 
application to Medicine, Agriculture and 
Commerce. For particulars and prospectuses, 
apply to Mr. Henry .Matthews, at tho 
laboratory, 30, Gower Street, Bedford 
Square, W.C. 

C LASSICAL and MATHE- 
MATICAL.— Dr. HTEGGALL (assUted 
by tho Rev. L. J. Lovekiu and T. Hogan, 
Bmp, M.A.), Prej*ares Gentlemen for their 
Examinations at the following Boards : — 
Matriculation Examination of the London 
University; Preliminary Examination at 
Apothecaries' Hall ; Fellowship Examination 
at tho Royal Collogo of Surgeons ; Preliminary 
Examination at the Royal College of Surgeons. 
—For torms, 4c., apply to Dr. Stcggnll, before 
Ono and alter Throe o’clock daily, at 2, 
Southampton Street, Bloomsbury Square. 
N.B.— No Vacation during the Summer 
Months. 


ANILINE. 

T iie purest quality sold 

by ATE. DIEUDONN& 35, ESSEX 
STREET, STRAND, LONDON. 
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PULVIS JACOBI FER. y NEWBERY’S. 


To the Medical Profejfion of Great Britain and Ireland% 

p ENTLEMEN,— Wc beg to call your attention to the following extrails from a Paper by the late John 
Cheync, M.D., F.R.S.E., M.R.I.A., Phyfician to the Hardwicke Fever Hofpital, Dublin, and 
Phyfician General to His late Majcfty’s Forces in Ireland, See. Sec., contained in “ The Dublin Hofpital 
Reports ,” vtl. i , p. 3 1 7. 

“ Since this cafe came into my pofleflion, I have been led to make a good many clinical experiments, which have enabled 
“ me to verify the reports which I had heard of the efficacy of JAMES'S POWDER, in fometimes removing the avovlectic 
M diathesis in perfons advanced in life. It is, moreover, worthy of obfervation, that JAMES’S POWDER has been of 
“ remarkable utility in certain inftances of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by cfi'ufion. Laftly, in two cafes of oeneral plethora, in which, however, the head was more affc&ed 
“ than any other part, JAMES’S POWDER was exhibited by me with perfed fuccefs.” 

Alfo vol. 1, p. 320. 

" The following very fimple method of exhibiting JAMES’S POWDER, in cafes of undue determination of blood to the 
“ bead, is that which I have generally purfued. The patient is made to begin with a very moderate dofe, not more than 
“ two grains at bedtime, and to incrcafe the dofe by half-a-grain every night, until fome fenfiblc effedl is produced upon the 
“ rtomach, bowels, or Ikin. Should the llomach be afledted with ficknefi, the dofe mult be lcflencd by one grain on the 
“ following night. By the addition of a little rhubarb to it, a larger quantity of JAMES'S POWDER may be adminiftered 
“ than the ftomach could otherwife bear. If the flein is feftened, or the bowels aBc&cd, the dofe Ihould not further be 
“ incrcafcd, but it mull be repeated every night for a confiderable length of timei in lcvcral inftanccs I have known eighteen 
“ or twenty grains taken for a coniidcrablc period without any inconvenience," 

The following ext raft (fliowing the increafing eftimation in which the true Dr. James’s Eowder is held by 
Medical Practitioners) is taken from “The Lumlaran Lcftures,” 1858-59, delivered before the Royal College of 
Phyficians, by A. Tweedic, M.D., Phyfician to the London Fever Hofpital, who is admittedly one of the 
highcil practical authorities on the fubjeft of Fever. He fays, (the “Lancet,” June 16, i860, P. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require ancimonial preparations, a pill containing a or 3 grains of James’s Powder (prepared 
“ by Newbery) Ihould be taken at intervals according to circumftanccs." 


In writing to Mefl'rs. Newbery, he fays 

“ I with that your preparation was always ufed," 

To fecurc the difpenfing of the original preparation, which, for 114 years, has been fold by the houfc 
of Newbery and Sons, in St. Paul’s Churchyard, it is ncccflary to preferibe it as “ PULVIS JACOBI 
V ER., NewberY'S,” otherwife another article (wanting in the bell properties, and recommended to be given 
in a different code of dofe, though called by the fame name) may be fubftituted for the original medicine. 

This fubftitution muff bring difappointment, and of courie deter Praftitioncrs from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependence can be placed. 

FRANCIS NEWBERY AND SONS. . 

1 » 

45, St. Paul s Churchyard, London. 


Prices for Difpenfing { oz. Bottle, p. 4 d., 1 02. 9/. Ufual Difcount to the Profeffion. 
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On the Solubility of the Chloride, Bromide, and Iodide 

of Silver in Certain Solutions, by Frederick Field. 

In continuing some experiments upon the separation of 
chlorine, bromine, and iodine, the solvent action of 
solutions of certain salts upon those elements, when in 
combination with silver, was tried. In a recent paper 
upon the subject, it was shown that a comparative large 
excess of iodide or bromide of potassium — provided the 
solution be dilute — has little or no action upon the 
iodide or bromide of silver. This fact has since been 
more fully confirmed by the following experiments : — 

A solution of iodine of potassium was made by 
dissolving 10 grains of the salt in 6 ounces of water, 
and nitrate of silver carefully added. The solution of 
the latter salt was prepared by dissolving i grain in 1000 
grains of water. The addition of 5 grains of this 
solution, containing or 0*005 grains of nitrate of 
silver, or 0*0051 of the metal, produced a permanent 
cloudiness in the liquid. 10 grains, containing ^a,, of a 
grain of nitrate, or o*oo6z of metal, gave, as might be 
expected, a greater turbidity, and the liquid could be 
filtered clear after standing for some hours. 10 grains 
of bromide of potassium were next dissolved in a similar 
quantity of water, and the same amount of nitrate of 
silver added. A slight turbidity was occasioned; not 
quite so much, perhaps, us with the iodide, but still 
sufficiently apparent. 10 grains of chloride of sodium, 
under similar circumstances, gave a slight turbidity, 
which did not altogether disappear after several hours’ 
standing. 

It appears from these experiments that very weak 
solutions of the iodide, bromide, and chloride of the 
alkaline metals have little or no action upon their 
respective silver salts, although, when concentrated, the 
solvent action — especially of the iodide— is considerable. 

Gmelin tells us, under the head of “ Iodide of Silver ” 
(sec Gmclin’s “ Handbook,” vol. vi.), — upon whoso 
authority we are not informed, — that the chlorides 
of sodium and potassium dissolve iodide of silver 
abundantly. As this is in perfect contradiction to 
the results of my experiments in 1857, some of which 
are published in the Quarterly Journal of the Chemical 
Society, further researches were entered into. 0*005 °f 
a grain of nitrate of silver were added to 4 ounces of a 
saturated solution of chloride of sodium, containing 
about o*io grain of iodide of potassium. As the chlorine 
cannot combine with the metal as long os any iodine, 
in the form of soluble iodide, exists, iodide of silver 
must be formed. 0*005 of a grain of the nitrate is 
equal to 0*0031 of silver, and this is converted into 
0*0067 iodide of silver. This small quantity was imme- 
diately precipitated, showing the great insolubility of 
iodide of silver in an immense excess of cold solutiou of 


chloride of sodium. A few grains of iodide of silver 
were digested with 8 ounces saturated solution of 
chloride of sodium for some hours. No trace of silver 
could be found in the filtrate. Even boiling solution of 
common salt only dissolves traces of the iodide, and 
this is re-precipitated on cooling. 

A similar experiment was tried with a concentrated 
solution of chloride of potassium, with precisely the 
same results. 

The action of hyposulphite of soda upon this class of 
silver compounds is interesting. It is generally supposed 
that the chloride, bromide, and iodide of Bilver are very 
soluble in a solution of this salt ; but this is not strictly 
true with regard to the two latter, especially if they are 
suspended in a considerable quantity of water; and it is 
worthy of remark that iodide of potassium precipitates 
iodide of silver from its solution in hyposulphite of soda, 
and bromide of potassium exercises a similar action 
upon bromide of silver when dissolved in a solution of 
the same salt. No excess, however, of chloride of sodium 
precipitates chloride of silver when once dissolved in 
hyposulphite of soda. 

xo'oo'grains of nitrate of silver were dissolved in water, 
and precipitated by the addition of chloride of sodium 
in slight excess. The chloride of silver, after washing, 
was suspended iu 4 ounces of distilled water, placed in 
an eight-ounce glass-stoppered bottle. 

10 00 of nitrate of silver were treated in an exactly 
similar manner, bromide of potassium , being substituted 
for chloride of sodium. 

io*oo of nitrate of silver were precipitated by a solution 
of iodide of potassium, the iodide of silver being subse- 
quently suspended in the same quantity of water as the 
chloride and bromide. 

A highly-concentrated solution of hyposulphite of 
soda was prepared and poured into a graduated burette. 
200 grains by measure of this liquid added to the 8 
ounces of water in which the chloride of silver was 
suspended, entirely dissolved that compound, the liquid 
becoming perfectly clear. The bromide of silver required 
more than 800 grains from the burette to effect its 
complete solution, while the iodide did not entirely 
dissolve until after the addition of 1750 grains. To the 
solution of the chloride of silver in the hyposulphite of 
soda from 10 to 12 grains of the iodide of potassium 
were added, when an immediate precipitate of iodide of 
silver took place, which, after a few hours’ digestion, 
was filtered off, washed, and weighed. Nearly all the 
silver was found to have been removed from solution by 
the introduction of the iodide of potassium, as the 
iodide of silver weighed 13*78. within 0 04 of the calcu- 
lated umount, supposing the whole to have been preci- 
pitated. The filtrate afforded a brownish colour on the 
addition of sulphuretted hydrogen, which, after pro- 
longed digestion in a warm situation, deposited black 
flakes of the metallic sulphide. As might be expected, 
iodide of potassium threw down by far the greater 
portion of the silver from the bromine compound in the 
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alkaline hyposulphite, hut not so completely as in the 
former ease, owing, doubtless, to the larger quantity of 
hyposulphite of soda present, which had been added for 
the entire solution of the bromide of silver. Care was 
takcu in each of the above experiments to add no great 
excess of iodide of potassium, but only just sufficient to 
decompose the metallic chlorido and bromide, as it was 
found, as formerly stated, that an excess of iodide of 
potassium precipitates iodide of silver from its solution 
in hyposulphite of soda. io*oo of iodide of potassium 
were added to the liquid in the bottle containing the 
iodide of silver in the hyposulphite, when an immediate 
precipitate took pluce. this was filtered off and found to 
weigh 5-34 grains, or considerably more thau a third of the 
whole quantity of iodide of silver. The addition of a 
further quantity of iodide of potassium to the filtrate 
threw down more iodide of silver in small but distinct 
yellow crystals. These crystals arc dissolved on heating 
the supernatant liquid, and deposited more beautifully 
as the solution cools. 1 This is not the first time iodide 
of silver has been obtained in a crystalline form. I 
mentioned 2 that by boiling red iodide of mercury with 
slight excess of nitrate of silver, the nitrate of mercury 
formed by decomposition dissolves the iodide of silver, 
which crystallises from the filtrate in brilliant crystal- 
line plates. 

There can be little doubt that iodide of silver is very 
insoluble in dilute hyposulphite of soda. It is only 
necessary to dissolve a small quantity of chloride of 
silver in a weak solution of this salt, and a drop of 
iodide of potassium in water will convince us of the 
fact. The same is the case, although to a far less extent, 
with bromido of silver. A solution of bromide of 
jiotassium precipitates bromide of silver from the solu- 
tion of the chloride in the hyposulphite, and bromide of 
silver is also precipitated, but not in such abundance as 
the iodide under parallel circumstances, by the additiou 
of bromido of potassium to its solution in hyposulphite 
of soda. Many years ago, when operating upon large 
quantities of silver mineral with a solution of hyposul- 
phite of lime, I observed the comparative insolubility of 
iodide of silver in this menstruum. In order to be 
satisfied that the liquid which percolated through the 
ore still held the chloride of the precious metal in solu- 
tion, a drop of iodide of potassium was added, which 
caused an immediate turbidity if such were the case. 
To refer for one moment to the former part of this 

K cr, it will be seen that tho separation of chlorine, 
mine, and iodine can be effected with greater accuracy 
by the cautious employment of weak solutions of the 
iodide and bromide of potassium. Iodide of silver is 
very soluble in a concentrated solution of the potassium 

r sa lt, but if tho reaction be studied further, all cause for 

apprehension is lost Add a few' drops of strong nitrate 
of silver to a highly concentrated solution of iodide of 
potassium in a test tube ; as each drop enters tho liquid 
a bulky precipitate takes place, which immediately re- 
dissolves upon agitation. A considerable quantity can 
be thus added, without producing a permanent precipi- 
tate ; but if the contents of the tube be thrown into 
4 or 6 ounces of cold water, all the silver salt will be 
thrown down, and the filtrate will exhibit no blackening 


when tested with sulphide of ammonium. The preced- 
ing observations may be interesting, as illustrating still 
more fully the curious relationship of iodine, bromine, 
and chlorine, bromine appearing to be the connecting 
link between the other two elements. Independently 
of elilorinc being a gas, iodine a solid, and bromine a 
liquid, and that the equivalents of the first and tho 
last divided by two give the equivalent of bromine, the 
phenomena attendant upon their reactions may he 
traced still further. 

Chloride of silver is white, bromide of silver very pale 
yellow, iodide of silver bright pate yellow ; chloride of 
silver highly soluble in ammonia, bromide of silver 
difficultly soluble, iodide of silver nearly insoluble. 
Chloride of silver exceedingly soluble in hyposulphite of 
soda, bromide of silver far less so ; iodide of silver twice 
as insoluble as the bromide. Chloride of silver not 
precipitated by the addition of chloride of sodium to its 
solution in tlie hyposulphite ; bromide of silver to a 
certain extent ; iodide of silver in very large quantity. 
Chloride of silver slightly soluble in cold concentrated 
chloride of potassium, bromide of silver scarcely soluble, 
iodide of silver perfectly insoluble; and, to conclude, 
iodide of silver soluble in concentrated alkaline iodides, 
bromide of silver to a less extent in bromides, and 
chloride of silver to still less extent in chlorides. 

Instances, no doubt, might be multiplied in connection 
with the peculiarities exhibited by this interesting 
triad. The chloride and iodide of silver existing in 
the same mine, and almost in juxtaposition with the 
bromide, seems to be highly curious and suggestive. 

[I have obtained from the mine “ Delirio,’’ at the foot 
of the hill of Chanarcillo, near Copiapo, in Chili, pure 
chloride of silver, iodide of silver, and bromide of silver, 
the latter in splendid crystals imbedded in carbonate of 
'ime, through which a small vein of pure silver was 
running. — F. F.] 


1 In rm early Number of the Chkmic.il News tlioro is an interesting 
note, to which tl,o initials •• 0.1*11." aro attached, concerning tho 
purple colour observable in tlio liquid after tho i«i**ago of sulphuretted 
hydrogen through a solution of porchlorido of Iron. When iodide of 
silver is di*aotv«d in warm hyposulphite of aoda tho *olution has a 
similar colour, appearing clear ny transmitted, hut slightly turbid by 
rotiected light.— R F. 

Quarterly Journal of tin Chemical Society, voL x. p. 145. 


Oti the Polyatomic Derivatives of Ammonia, 
by A. W. Hofmann, Ph.D., F.R.S. 

The author lias been engaged for a considerable time in 
the investigation of the action of dibromidc of ethylene 
upon ammonia ; but, in consequence of the complexity 
of the reaction, and the difficulty of separating tho 
various products, lie has been induced to study the deport- 
ment of the dibromidc with several of the derivatives 
of ammonia, which, owing to tho smaller number of 
compounds formed, furnish more readily-acccssiblo 
results. 

The action of dibromidc of ethylene on ammonia may 
give rise to no less than four series of salts, according to 
the different proportions of the two compounds which 
take part in the reaction. When two equivalents of 
ammonia nnd one of dibromidc of ethylene act upon one 
another, the following changes may occur, producing 
four diatomic salts — 


•0 ; ,II,Br> + 2 IIjN = 

2 <7„H,Urj + 4 IIjN =* 

3 ■G.,lI,Br i + 6 H,N «= 

4 elH,Br.. + 8 H S N - [(e .H, 



" H«Nj] 


// IT V 
2 n 4 4> 2 


"jHjNj 


*4 KJ 


Br. 


2 > 


'Br, + 6II t N Br. 


If, on the other hand, the reaction take place between 
equal equivalents of ammonia and dibromidc of ethylene, 
another series of salts is produced w hich is derived from 
one molecule of ammoniacal salt : — 


H- 


O = 16; is 12, &C. 
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€-,H 4 Br, + ILN = H,N]Br ; 

a © ,11, Br, + a H>* = [ B,H,Br .ttjNIBr + H 4 X Br 5 

3 O.lLBr, + 3 H,N = [(<UI 4 B r ) a H NjBr + a H 4 N Br ; 

4 ©,,H 4 Br., + 4 IIjN = [ (OjUtBr), NjBr + 3 II 4 N Br. 

This Bories may be considered os derived from bromide 
of ammonium by tbc substitution for one, two, three or 
four equivalents of hydrogen of one, two, three, or four 
equivalents of the radical -& 1 H 1 Br, which may be called 
bromcthyl. 

When this series is produced in the presence of water, 
the bromine within the radical may be further replaced 
by the residue HO, hydrobromic acid being simultane- 
ously eliminated, a third series of salts — via., that of the 
oxethylated compounds — being thus formed, which 
contain 

(©■-H4H©) H,N]Br 5 
N' Br ; 

;(ejH 4 HO) 4 NjBr. 

Lastly, the bromethylatcd salts may bo converted into 
vinyl-compounds by the simple loss of hydrobromic acid 
giving rise to the production of four additional bodies, 
contain in ir 

H,NlBr ; 
tejHaVjHtN' Br ; 

( 0 .;iI,) 3 H n; Br ; 

(« t ll,) 4 NjBr. 

We thus see that no less than sixteen salts are, or may 
be, produced by the action of ammonia on dibromidc of 
ethylene, and it is next to impossible to separate them 
especially if the almost endless number of compounds 
intermediate between the principal classes be taken into 
consideration. But if the ammonia be replaced by 
monamines, it is obvious that in the same measure as the 
degree of substitution of the hydrogen in the ammonia 
advances, a smaller number of compounds will be 
obtained by the action of dibromide of ethylene ; thus, 
a primary monamine could not give rise to the produc- 
tion of more than twelve salts; a secondary monamine, 
of not more than tight ; and, lastly, a tertiary, of not 
more than four compounds. 

By acting on dibromide of ethylene with triethy- 
lamiuc, trietliylphosphine, and triethylarsine, Dr. 
Hofmann lias, in fact, succeeded in obtaining in each 
series the four salts which are indicated by theory. 

Diatomic Salt t. 
Ethylene-compounds. 

Nitrogen scrio*. FhosnhoruR series. 

t(^H 4 )*(£,H e ) t N 1 ]'’Br l . [(© J H 4 )V*H 4 ) 4 P 3 J'Br J . 

Arsenic series. 

t« 1 H 4 )"(e 1 H 4 ) e As t ]"Br a . 

Monatomic Salts. 

Bromcthyl -compounds. 

Nitrogen series. Phosphorus series. 

[( 0 ,H 4 Br) (- 0 *H»)jN]Br. [ (*,H*Br) ( 0 , 11 ,), PJBr. 

Arsenic series. 

[( 0 v II 4 Br)(O t H a ) 3 AsJBr. 

Oxethyl-compounds. 

Nitrogen series. Phosphorus series. 

[(<W 3 ft<*,H 4 ) s N]Br. [(^H 4 4 )(C 1 H # ) s l>]Br. 

Arsenic scries. 

t(e,H 4 ^)(#,H 4 ) J AsjBr. 

Vinyl-compounds. 

, Nitrogen serios. Phosphorus series. 

(•& s H 4 ),NJBr. (^H 4 ) 3 P ]Br. 

Arsenic series. 

[(^,H,)( 4 .H 4 ) a A*]Br. 


In all these reactions the principal products arc 
invariably the three bromethylated bromides, 

[(<* # H 1 Br)(* t H 4 ) a NJBr, 

Bromide of bromethyl-triethylammonium, 
[(* 1 H l Br)(^ 1 H 4 ) a P]Br, 

Bromide of bromethyl-txiethylphosphonium, 
[(O a H 4 Br)(© 3 H a ) s AsJBr, 

Bromide of bromethyl-triethylarsonium, 

which give rise to a considerable number of interesting 
products. 

When solutions of these compounds ore mixed with 
silver-salts, only one-half of the bromine is precipitated 
in the form of bromide of silver, a salt of the bromethyl- 
atcd metal remaining in solution. When treated, 
however, with recently-precipitated oxide of silver, the 
whole of tho bromine is eliminated and replaced by the 
rosiduo HO, and the solutions contain the oxethylatcd 
bases, 

[ (■©•jHjHO) (- 0 - jH 5 ) 3>T] J 0 . [(<*,«, HO) (<*.H S )£] J ^ . 

[(■& 2 H 4 HO)(«- ; H a ) 3 A 9 J J ^ 

These bases, when acted upon by acids, form three 
classes of salts, which may be regarded ns ammonium-, 
phosphonium-, and arsonium-compounds, in which three 
equivalents of hydrogen are replaced by ethyl and one 
by the radical oxethyl, 0- 2 H 4 H© = O a H 4 ©. 

” Exactly as hydrates in general may be converted into 
bromidcB and chlorides by the action of pentabromidc 
and pentachloride of phosphorus, in the same manner 
the oxcthylated salts may be transformed into the 
corresponding bromethylatcd and chlorethvlated bodies. 
Thus, on submitting bromide of bromethyltriethylphos- 
phonium to the action of pentachloride of phosphorus, 
the following reaction takes place : — 

[(•0-.,H 4 HO)(-e-.II s ) 3 P]Br + PCl 3 CL 3 = POCl 3 + HC 1 
+ [( 0 3 H 4 Cl)( 0 ,H 4 ) s P]Br. 

(To bo continued.) 


Note on Monohydrated Sulphuric Acid, 
by Dr. Lyon Playfair. 

At the meeting of the ltoyal Society of Edinburgh, on 
the 7th instant, Dr. Playfair drew attention to the 
researches of Marignic on sulphuric acid. This chemist 
always found too much water in monohydrated sulphuric 
acid, and fixed its specific gravity, as Bencau and others 
have recently done, from 1-842 to 1*845. 

It is well known, indeed, that this hydrate loses 
anhydrous acid when distilled or boiled, and the object 
of the present communication is to ascertain tho exact 
conditions under which this loss takes place, as this 
knowledge is of importance in a practical point of 
view. 

The author occasionally found on distilling, and after- 
wards heating, oil of vitriol, that acid of the specific 
gravity of 1-848 was obtained, but at other times tho 
specific gravity was as low os 1-842. To explain this 
difference, the following experiments were made : — 

1. Sulphuric acid, having a specific gravity of 1-848, 
and a per-centage of anhydrids of 81-62 by the alkali- 
meter, was put in a retort, burned in hot sand, and 
distilled. The distillate had a specific gravity of 1*840, 
and a per-centage strength of 80-12. It had, therefore, 
lost by distillation 1$ per cent, of anhydrids. 
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2. The weak acid pot by the last experiment was 
heated for halfan-hour to 550° F., and, after cooling, 
gave an acid of 1-84798 specific gravity, and strength of 
8 1 -615 anhydrids. 

3. A portion of this acid now restored to its full 
strength and specific gravity, was violently boiled for 
two hours. On testing the acid on cooling, it was 
reduced in strength to 8o-oi of anhydrids, and to a 
specific gravity of 1-838. 

4. The weak acid obtained in the last experiment was 
kept for one hour at 5 50° F. On cooling, it had increased 
to 81-62 per cent, of anhydrids, and the specific, gravity 
was 1-84792. 

As a general result of these experiments, it follow 8 
that the old specific gravity of 1-848 is more correct 
than that given by Beneau and Marignac ; that there i s 
a true monohydratc of sulphuric acid which loses anhy- 
dride near its boiling point, but not below 550 0 . The 
latter temperature should not be exceeded in the con- 
centration of oil of vitriol. 


On the Analysis and Chemical Constitution of Cast 
Iron and Steel, by M. H. Cakon. 

The determination of carbon and silicium contained in 
cast iron and steel is not an easy operation, and no means 
have yet been discovered for the immediate analysis of 
these complex substances. It is, however, probable that 
their real nature will only be solved by comparing the 
results of a great number of analyses; and I shall, 
therefore, ask permission of the Academy to publish 
several of the means which I have actually tried, and 
then endeavour to throw light on some points which 
still remain obscure. 

Carbon is easily separated from cast iron by means of 
a process long used in the laboratory of the Ecole 
Normale; but its inventor, M. II. St.-Claire Deville, 
has not, I believe, otherwise made it known. 

In passing properly purified gaseous hydrochloric acid 
over the cast iron contained in a platinum vessel, in a 
red-hot porcelain tube, the carbon is isolated from all 
the associated substances, which will escape front it ns 
volatile chlorides. Before employing the hydrochloric 
acid, it must be passed through a rcd-liot porcelain tube, 
containing wood cinders, or porous charcoal to remove 
oxygen. When this last precaution is neglected, a 
mixture of charcoal and silica is always obtained, what- 
ever may bo done to prevent it ; and it is this circum- 
stance which has led me to adopt the following process 
for estimating the silicium by the dry method. 

In the preceding process, when the hvdrochloric acid 
is replaced by a mixture of hydrochloric acid and 
atmospheric air, the silicium is obtained as silica, and 
remains in the vessel. This gaseous mixture, issuing 
from a small gasometer, passes, at the same time as the 
seous hydrochloric acid, through a small woshing- 
ttle, containing a saturated solution of this acid, and 
then passes to the porceluin tube, where the analyses are 
effected. Perchloridc of iron and carbonic acid are 
disengaged, and silica remains. If the cast iron contains 
titanium, aluminium, or calcium, the oxides or chlorides 
of these metals remain with the silica, from which it is 
easy to separate them. The theory of this operation is 
so simple that an explanation is superfluous. By this 
method I have succeeded in accurately weighing the 
silicium contained in cast iron and steel, and have 
found much more of it in them than is generally believed. 


Theactual quantities will be more suitably broughtforward 
in a work which I shall soon have the honour of pre- 
senting to the Academy. As to nitrogen it should be 
searched for in cast iron and steel under two distinct 
forms, which it appears to me have hitherto been unper- 
ceivcd, sinco M. Fremy, in his “ Note,” of October 8th, 
i860, 1 has not mentioned them. On this point I ask 
permission of the Academy to discuss several of the 
results published by M. Fremy. 

Sinco the experiments of MM. Wohler and H. St.- 
Claire Deville, it is well known that nitrogen has a special 
affinity for silicium and titanium, A considerable 
number of cast irons contain nitrocarbide of titanium 
or the titanium of the blast-furnaces. I am convinced 
that silicium is also to be found there, — in very small 
proportions it is true, — in the state of nitride of silicium. 
This it is which the immediate analysis ought to 
demonstrate, and in this the chief difficulties are 
encountered. The nitride of titanium and the nitride 
of silicium arc substances which oppose an energetic 
resistance to chemical agents ; but when they are 
separated in that state of tenuity to which they are 
brought by the powerful re-agents with which it is 
necessary to attack cast iron, they, unfortunately are 
acted on with a little more facility. An indirect process 
must, therefore, be resorted to when they are not visible 
either to the naked eye or by the microscope, as is 
sometimes the case with nitride of titanium. These 
difficulties are still further augmented by the fact that 
cast iron, after being dissolved, leaves a little protoxide 
of silicium, recently discovered by M. Wohler. Neither 
must it be forgotten that the odour of the disengaged 
hy drogen is due almost exclusively to tho presence of 
siliciuretted hydrogen, according to the observation of this 
illustrious correspondent of the Academy. However, 
the existence of nitrogen in cast irons is not so constant 
as M. Fremy seems to admit, according to the works of 
M. R. F. Marchand, whom he cites in his “ Note ; ” for, 
in accordance with the conclusions of the German 
chemist, it is “ impossible to be certain of tho existence 
of nitrogen in cast iron and steel.” 3 And, in fact, M. 
Marchand himself points out how easy it is to err in 
similar experiments. He vindicates the numerous pre- 
cautions by which M. Boussingault, in his researches on 
azotised bodies, avoids all causes of error. M. Marchand 
has not yet recognised the exactitude of Schoefflinutrs 
observations, who admitted that the nitrogen contained 
in iron and cast iron concentrates itself in the carbon- 
aceous residue obtained by dissolving these metals in 
hydrochloric acid. 

As to the brown carbonaceous substance, soluble in 
potash, spoken of by M. Fremy, Ber/elius was perfectly 
acquainted with it. 3 He compares it to ulmic acid, all 
the properties of which he, with some reason, attributes 
to it. lie has not discovered nitrogen cither in it or in 
the fetid oil of hydrogen which he considers as a 
carburetted hydrogen, apparently possessing the same 
composition as petroleum. If this brown substance 
disengages ammonia with 6oda, — which is not always 
the case-, — it must be ascertained whether this nitrogen 


1 See Compltt-Houlut, t. li. J). 567. 

* I think it is evident, after tlicac experiment* *, that tho oxiatcnco 
of nitrogen in cant iron and steel ahonld not bo positively Maortcd. 
In all inalnnccH the amount of nitrogen should never be above 0 01 
per cent., and in most case*, ought to be much below. If tho iron 
contain* nitrogen, it ncccwsariiy up|>crtain» to tho substance* mingled 
with tho iron, which are no more integral part* of the iron than the 
scoria found mixed with it.— Journal /Hi- FraliuthtChtniie, v. Erdmann 
und Marchand, i860, bd. xiix. p. 362. 

' Borzoliux, " Traitd do Chimie,” Socond Edition, t li. pp. 697, 698 . 
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does not proceed from the titanium, and, above all, from 
the silicium, which is uniformly met with. 

Neither do I believe it possible to reconcile the action 
of sulphur, phosphorus, or arsenic, which communicate 
brittleness to all metals with which they arc com- 
bined, by the action of carbon on the special group of 
metals analogous to iron. It must be admitted, it seems 
to me, that the cast iron hardened by charcoal differs 
essentially from the metals rendered gray by metalloids 
which indistinctly modify them. 

After all, when cast iron and steel contain nitrogen, 
among the numerous bodies entering into their compo- 
sition, which in particular fixes it? This is the query 
which I jpropose to myself. In answering it, I have 
been guiaed by the following considerations: — Pure 
iron and carbon do not combino directly with nitrogen 
at any temperature. Silicium and titanium — which 
latter bums in nitrogen— combino directly and very 
easily with nitrogen. Arc not, then, the small quantities 
of nitrogen — M. Marcliand has never found more than 
T^hjTjtbs, and, for the most part, much less— combined 
with silicium or titanium ? I believe, then, that it is to the 
nitride of silicium or of titanium — existing in large 
quantities in certain cast irons* * — that the presence of 
nitrogen in the carbonaceous rcsiduums of cast iron is to 
be attributed. 'When previously speaking of cast irons 
and steel, I did not include simply cemented iron in this 
group. This particular kind of steel may — os, in fact, 
Berzelius foresaw — contain paracyanogen. 4 After fusion 
it may be classed among the steels already mentioned. — 
C'oinptcs-Iiendus, t. li. p. 938. 


On Xitro-prusside of Sodium its a Rc-ayent, 
by A. OPPENHEIM, Ph.D. 

The colour of the compound formed through the action 
of nitro-prusside of sodium on alkaline sulphurets 
depends upon the nature of the alkali employed, and 
upon the proportion of sulphuret and alkali in solution. 
Ammonia always produces a purple colour; but if soda 
or potash are present in great excess the colour formed 
Is red instead of purple. Organic compounds of sulphur 
which are not easily decomposed by alkalies seem, there- 
fore, to give a different reaction to that of inorganic 
compounds. Bisulphurct of carbon, or oil of mustard, 
for instance, when digested with caustic soda, at a 
common temperature, give not a purple but a deep red 
colour with nitro-prusside of sodium. When boilcu with 
soda, these compounds form sulphuret of soda more 
freely, and then give the purple colour with the re-agent. 
Albumen may bo boiled for some time before the first 
reaction changes into the second one. Mercaptan proves 
the alkaline properties of its radical by forming the red 
colour without the addition of soda, which when added, 
however, intensifies it. A solution of sulphur in an 
organic medium, such as benzine, or oil of turpentine, 
when acted upon by soda, at a common temperature, 
does not give the rca but the purple colour — the former 
appearing only when soda was added in great excess. 

The action of nitro-prusside of Bodiuin on alkaline 
fulphurets is much stronger and more rapid than that of 
metallic salts. I tried to determine the quantity of an 
alkaline Rulphuret in solution by volumetric analysis, 
by precipitating it with alkaline solutions of metallic 


* In the Collection of tho Ecolo do* Mine* do Fart* there arc noine 

*recinicn* of c.a»t iron 10 *trongly impregnated with nitrocarhido of 
titanium, that tho compound U visible to the eye. 

1 Berzelius, t. {. p. )tj. 


oxides [of lead or of zinc], testing from time to time for 
tho presence of the sulphuret with nitro-prussido of 
sodium. I found that the alkaline sulphuret was thus 
indicated, even in the presence of an excess of the 
metallic solution. For indicating the presenco of alka- 
lies, nitroprus8ido of sodium is superior to the best 
litmus paper, and for indicating alkaline earths it can 
be used when litmus fails to give a reaction. For tho 
purpose of testing for these substances, sulphuretted 
nydrogen is passed for a short time through the solution 
previous to its being mixed with a few drops of tho 
re-agent. A solution of 1 part of dry carbonate of soda 
in 20,000 parts of water thus assumes a colour dark 
enough to be diluted with 3 times its own volume of 
water without becoming indistinct. The reaction, how- 
ever, is the slower in appearing and the quicker in 
disappearing in proportion as the solution is the more 
dilute. If, therefore, one part of carbonate of soda be 
dissolved in more than 40,000 parts of water, the re- 
action becomes indistinct. The limit of a distinct 
reaction for litmus paper seems to be, 1 part of carbonato 
of soda in 1 5,000 parts of water. Tincture of litmus is 
equally sensitive as nitro-prusside of sodium for indi- 
cating alkalies, but not for earths. One part of car- 
bonato of lime in 20,000 parts of water containing 
carbonic acid is distinctly indicated through sulphuretted 
hydrogen and nitroprussidc of sodium; whereas litmus, 
in such instance, indicates the carbonic acid only. Basic 
salts, such as the borate or phosphate of soda, give, as 
might be presumed, a strong reaction with nitro-prussido 
of sodium. Organic bases act in nn analogous manner 
with regard to both rc-ngcnts. Those which are not 
indicated by litmus seem not to be capable of forming a 
sulphuret reacting upon nitro-prussidejof sodium. Nico- 
tine is indicated by both re-agents ; quinine, cinchonia, 
and aniline are not. The sulphuret of nicotine, when 
evaporated at a common temperature over sulphuric 
acia, is split into sulphuretted hydrogen, which goes off, 
and the baso which remains in solution. An alcoholic 
solution of aniline, when submitted to the reaction, 
assumes a green colour of a very transitory nature. In 
conclusion, it may be remarked, that nitro-prusside of 
sodium is capable of acting as a powerful oxidising 
agent. It forms brown resinous substances when acting 
upon volatile oils. 


On the Reduction of Hydrate of Potassium to the Metallio 
State at the Boiling Point of Caoutchine, 
by C. Grrvillb Williams. 

It is customary to attribute the difficulties encountered 
by Sir Humphry Davy, in his endeavours to obtain 
boron, silicon, & c. by means of potassium, to the fact that 
he operated on the oxides. It is a popular expression, 
therefore, to say that he had thus to overcome more 
powerful affinities than would have been the case had he 
used the haloid compounds of the elements alluded to. 

The experiments of M. Caron have shown that the 
chloride of calcium is not decomposed by sodium alone, 
whereas the iodide readily yields almost the theoretical 
amount of metal. This fact has served to increase the 
tendency to too rapid generalization as to the comparative 
affinities of the alkali metals for oxygen and the halogens. 

It is common to say that potassium is more electro- 
positive than sodium, and, therefore, that its affinity for 
oxygen is greater. I shall, however, presently relate an 
experiment, which, if regarded alone, and from one point 
of view, might be said to prove sodium to have a greater 
affinity for oxygen than is possessed by potassium. 

The researches of Berzelius, Wohler and Oeratodt, and 
the later experiments of M. Caron, have led Chemists 
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generally to tho infere ■ — that the following is the order 
of difficulty of reduction 

1. Oxides. 

2. Chlorides. 

3. Fluorides. 

4. Iodides. 

Again, it is usual, from the interpretation of one class 
of phenomena, to say that potassium is more electro- 
positive than any other metallic substance, accordingly it 
ought to decompose the oxides of all other metals, and, 
more especially, the oxides of comparatively electro- 
negative bodies like boron and silicon. If we grant this 
it is not correct to explain the difficulties Sir H. Davy 
encountered, by saying that, owing to his employing 
oxides, he had to overcome the highest affinities ; because 
if silicon, boron, &c., are said to have more affinity for 
oxygen than for iodine, chlorine, &c., so also, on the other 
hand, has potassium. 

The success of M. Caron's experiment, may, perhaps, 
be attributed less to sodium having more affinity for iodine 
than for chlorine, than to the circumstance of calcium 
having, at a red heat, a comparatively low affinity for 
iodine. 

Further,— Sodium, in elementary works, is represented 
as standing next in electro-positive energy to potassium. 
Consequently it should decompose the oxides, chlorides, 
fluorides, &c., of all metals save potassium. 

In these instances no allowance is made for special 
affinities. One or two experiments are considered suffi- 
cient to enable judgment d priori to be pronounced on nil 
others. It is seldom, however, that a reaction of any one 
substance, though of a highly characteristic kind, can 
safely be taken as typical of the behaviour of all its con- 
geners. This remark applies forcibly to organic chemistry. 
When the existence of homologous series began to force 
itself upon the attention of chemists, when instance upon 
instance became multiplied of homologous bodies yield- 
ing analogous reactions, an idea began to prevail of the 
existence of a universal law, and when exceptional re- 
actions were observed, in many cases they were believed to 
arise from an insufficient fulfilment of the original con- 
ditions of experiment. 

It is under the impression, therefore, of its being as 
useful to record apparent perturbations in laws, as to 
enunciate laws themselves, that I now record an observa- 
tion or two, the results of which are at variance with the 
doctrines usually laid down in elementary works. 

If, after fusing iodide of potassium in a glass tube, frag- 
ments of sodium be dropped in, no reaction becomes 
evident, even at a decided red heat. It is true that the 
sodium, after cooling, is much harder and more crystalline 
than before, and the globule breaks up, on the least touch, 
into angular fragments like starch ; but no reduction takes 
place. This circumstance alone excites no surprise i but, 
taken in connection with M. Caron's mode of producing 
calcium, and the experiment about to be described, it 
becomes remarkable. If, on the other hand, we pour into 
a long test-tube a little caoutchine and then a few fragments 
of sodium and caustic potash, and boil tile mixture a short 
time, it will be found, on cooling, that the sodium has 
undergone a change in its physical properties. It is still 
perfectly metallic, but it no longer congeals at ordinary 
temperatures. Moreover, large or small fragments in- 
stantly inflame in contact with cold water. The sodium 
has, in fact, become largely alloyed with potassium 
derived from the reduction of tho hydrate of potassium, 
at a temperature not exceeding 171 0 C. (339*8 F.) A 
globule formed on ono occasion, was found on analysis to 
contain — 

Sodium . . 76-3 
Potassium , 23-5 

100*0 


These numbers approximate to the formula, Na^K, 
which requires 22*03 per cent, of potassium. I do not, 
however, regard this as more than a coincidence. 

From the extreme ease with which the reaction takes 
place, it is perhaps not too much to expect that potassium 
may one day be formed on the large scale by a modifica- 
tion of this process. 

As regards tho theory of the reaction, it is evident that 
the presence of hydrogen in the hydrate of potassium 
facilitates its reduction, and, consequently, that under 
certain circumstances, an oxide may be more readily 
reducible than an iodide of the same metal, and that the 
most difficultly reducible metallic oxide may be decom- 

E oscd, and the metal obtained at a lower temperature than 
as, hitherto, been deemed possible. 
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On the Alloys of Copper and Zinc, 
by Frank II. Storer. 

(Continu'd Jr DM pa gt 505.) 

On the other hand, the very fact which I havo myself 
observed, namely, that most, and probably nil, alloys of 
copper and zinc may be crystallised in octahedrons, is 
in itself strong presumptivo’evidence that zinc Is capable 
of assuming a similar form. Indeed, in the absence of 
any marked tendency in these alloys to separate by 
eliquation, there remains no hypothesis other than that 
of isomorplious mixturo by which to explain their 
composition. 

I must observe in this connection that G. Rose ( Poyg . 
Ann. July, 1859, evii. 448), has quite recently described 
a specimen of crystals, labelled “ Menyeprcsse ,” — a 
term applied to an alloy prepared from 1 lb. of 
copper from Lauterberg, and 2 lbs. of calamine, — 
which exists in the Royal Mineralogical Museum at 
Rerlin, having been obtained from the collection of 
Klaproth. These crystals, in the opinion of Rose, appear 
to belong to the monomotric system ; but, since Pro- 
fessor Rose has published no analysis of them, we not 
only have no clue to their probable quantitative compo- 
sition, but are left in doubt whethor they are really a 
compound of copper and zinc, though tho facts which I 
have here brought forward render the supposition an 
extremely probable one. 

Notwithstanding this, and in spite of the fact that his 
alloy is only a single isolated example, Rose has urged, 
in direct opposition to his previous opinion, that it 
proves that zinc must belong to the regular system. In 
point of fact, however, the observation of llose, taken 
by itself, evidently proves nothing of tho kind. For, 
admitting that his crystals are really brass, he has 
offered no evidence to show that they do not belong to 
one of several possible definite alloys ; only after proving 
that such crystals do occur through tho whole series of 
alloys, as I have shown is really the case, and demon- 
strating that no definite compounds exist, could the idea 
of isomorphous mixture be entertained. 

The crystals obtained by myself vary in size ; some of 
them being more than half-an-ineh in length, while 
others are quite minute. In general they arc smallest 
in those instances where the greater part of the alloy 
had solidified before the crust was pierced. 

In a few of the specimens of alloys, the crystals have 
exhibited a tendency to assume a somewhat tabular 
form, — a single face of an octahedron being largely deve- 
loped. to tho exclusion of the other faces j while in other 
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specimens separate individual crystals have occurred. 
Both of these peculiarities presented themselves in the 
alloy of 83-72 per cent, of copper. 

Very fine groups of crystals were obtained from those 
alloys which contained only 1 or 2 per cent, of sine. 
It is worthy of note, that, although these crystals have 
the same form and general appearance as those prepared 
by the same method from an equal quantity — 3 lbs. or 
4 lbs. — of pure copper, they are nevertheless much 
larger and more perfect. Since they may, for all practical 
purposes, be considered as crystals of copper with slight 
impurity of zinc, and are easily to bo obtained, it would 
almost seem advisable to add 1 or 2 per cent, of 
zinc to the metal employed in preparing specimens of 
crystallised copper for tho cabinet. A similar case is 
presented by lead, which is very readily crystallised 
when it contains a little antimony,' — a fact well exem- 
pli6ed by the beautiful cups of crystals of Kriittblei, 
which are prepared by partially cooling the metal in 
ladles, at the Frankcnsharncr smelt-w orks near Clausthal, 
and doubtless at other localities in the Hartz. 

Since the crystals rich in copper which have just 
been described do not possess in any marked degree the 
yellow colour peculiar to brass, they are somewhat less 
interesting than those obtained from alloys containing 
more zinc. Crystals of the latter can be obtained with 
the greatest case by re-melting old brass, or, better, by 
filling a Hessian crucible from the molten metal of the 
pots of a brass- founder, in which case all annoyance 
from the formation of a false crust of mixed oxide of 
zinc and inetui is obviated. I mention these details, 
because I have myself found it somewhat difficult to 
acquire the knack of obtaining at will good crystals, 
when the alloys were prepared directly from the pure 
metals, having frequently been compelled to repeat a 
single experiment three or four times before satisfactory 
results were obtained. This is owing to the different 
degrees of rapidity with which the alloys cool, — a fact 
to which I have already alluded. 

The most perfect individual crystals were obtained 
from a quantity- of brazier’s solder which had been 
prepared at tho foundry of tho Revere Copper Company 
in boston, by fusing together 50 parts of copper w ith 50 
parts of zinc. When an alloy of about this composition 
solidifies, and especially if it be suddenly cooled, — as 
happens when it is poured into iron ingot-moulds, — it 
assumes, as is well known, a highly crystalline structure, 
consisting almost entirely of a mass of coarse fibres, 
which shoot out from the points at which tho alloy 
comes in contact with the cold metal of the mould. In 
the instances which have fallen under my notice, the 
ingots being from an inch to au inch and a half in 
depth, the fibres have shot up three-quarters of an inch, 
or more, fiom the bottom of the ingot, leaving only a 
sheet of metal about a quarter of au inch in thickness 
on top, width had cooled more slowly by contact w-ith 
the air. Indeed these fibres, although described by- 
Calvert and It. Johnson ( Journal of the Franklin 
Institute [3], xxxvii. 200. See also Philosophical 
Transactions, vol. cxlviii. p. 367) as prismatic crystals, 
indicating that the alloy Cu Zn is a definite chemical 
compound, are evidently nothing more than collections 
of octohedral crystals, similar to those which form tho 
fibres of sublimed sal-ammoniac and of several metals 
( Vid, Savart, Annales de Chimie et de Physique [2], 
xli. 6 S ). 

By comparing the striationson these fibres with those 
upon any of the crystals of tho scries, it is impossible 
to resist the conviction that the former are mere aggre- 
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gatious. This conclusion is confirmed by the fact that 
tho individual crystals which have been just mentioned 
as occurring above and among the fibres are evidently 
parts of the same system as the latter. It often happens 
that this alloy, known ns “ brazier’s solder,” is run into 
cy lindrical moulds of two or three inches in diameter, 
pierced in earth. In this case the fibres shoot out from 
all sides towards the centre, leaving nt the middle of tho 
bar a sort of neutral ground in which tolerably well- 
formed crystals frequently- occur. The solder is prepared 
for market by warming it slightly,* and then pounding 
it in an iron mortar till it is reduced to a somewhat 
coarso powder. With the fibres, this result is easily 
obtained, siucc no great effort is necessary to tear 
asunder the numberless little crystals of which they aro 
composed ; but the larger individual crystals which 
occur in the crust and core, as just described, are much 
more refractory ; they arc removed from the finer 
powder by sifting, and are subsequently remelted. 
Among these rejected “ kernels ’’very good crystals may 
often be found. 

The tendency to shoot out into fibres, which has been 
alluded to, and which deserves something more than a 
passing notice, extends over quite a space, from alloys 
containing 57 or 58 j>er cent, of copper, or even more, 
down to those containing 43 or 44 per cent., where it 
gradually disappears, as I have proved by casting a 
series of ingots. Although it does not altogether prevent 
one from obtaining crystals by the method of pouring 
off the still fluid portion of tho alloy from that which 
has been allowed to solidity, still the crystals which I 
have obtained in this w ay w ithin the limits of its influ- 
ence arc in general less perfect than those of the alloys 
containing more copper; indeed, on remelting the 
solder from which the finest separate crystals were 
obtained, and pouring off a portion of it after the rest 
had become solid, only indifferent ly- good specimens 
could be procured, the alloy appearing to pass so quickly 
from tho liquid to the solid state, that the crystals have 
but little time in which to form. It is remarkable that 
this inclination to form fibres is strongest in those alloys 
which contain nearly equal equivalents of zinc and 
copper, being less clearly marked ns one recedes in cither 
direction from this point, until a stringy texturo 
analogous to that of copper is reached on the one hand, 
and tno peculiar pastiness of zinc or* the other. In 
preparing crystals, this pastiness manifests itself deci- 
dedly in the alloys immediately below- those which aro 
fibrous, becoming more strongly marked as the alloys 
are richer in zinc, — at least, so far as my own experi- 
ments have extended, *. e., to 30 per cent, or less of 
copper. The fracture of these white alloys is for the 
most part vitreous. The pasty condition appears to 
depend, to a certain extent, on the manner in wliich tho 
alloy is cooled, being less apparent when this process 
has been rapid. I have repeatedly obtained fine cups, 
lined with tolerable crystals, from alloys which in other 
triuls afforded nothing but a mass of paste. The transi- 
tion, however, from completo liquidity to the pasty 
condition, when the latter is assumed, is very rapid. 

The fact that the alloys just mentioned take on the 
fibrous texturo when cooled under ordinary circumstances 
has moreover a very important practical bearing ; alloys 
at the upper limit of this fibrous tendency being tho 
lowest — ». c., richest in zinc — which can be rolled or 
subjected to the various processes by which metals are 

* It must not be licatod above a very moderate tempornturo, for, 
‘jUe metallic tine at certain temperatures, It then become* itomewli* 
tenac.’-'U? or P*rty» and cannot bo jwwdered. 
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wrought. Singularly enough, at a point just beyond 
the limit at which the fibres cease to be apparent, — viz., 
at 60 per cent, of copper,— an alloy of peculiar homo- 
geneity occurs; its fracture, os seen when small bars 
are broken, being smooth and compact, and entirely 
unlike either the coarse, irregular, stringy fracture of 
alloys richer in copper, or that of alloys containing only 
a little more zinc, upon the fracture of which small 
bundles of fine crystalline fibres arc often apparent. 

(To bo continued,} 
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A Course of Six lectures' (adapted to a Juvenile Auditory), on 
the t.'hemieal History of a Candle ; by M. _ FakaDAY, 
H.C.L., F.R.S., Fullerton Frofessor of Chemistry, It. I., 
Foreign Associate of the Academy of Sciences, raris , <(•<•. 

Lecti up, II. (Dec. 29, 18G0.) 

A Candle: Brightness of the Flame — Air necessary for 
Combustion — Production of ) Fa ter. 

Wc were occupied the last time wo met in considering the 
general character and arrangement as regards the fluid por- 
tion of a candlo, and tho way in which that fluid got into the 
lace of combustion. You see, when wo have a cnndle 
urning fairly in a regular steady atmosphero it will havo a 
shape something like tho one shown in the diagram, and 
looking pretty uniform, although very curious in its charac- 
ter. And, now, I havo to ask your attention to tho means 
by which we are able to ascertain what happens in any 
particular part of tho flame ; whv it happens ; what it does 
in happening; and where, after all. the whole candlo goes 
to : because, as you know very well, a candle being brought 
boforc us and burned, disappears, if burned properly, with- 
out the least trace of dirt in tho candlestick— and this is a 
very curious circumstance. Now, in order to examine this 
candlo carefully, I havo arranged certain apparatus, tho 
use of which you will sco as I goon. Here is a candle; 
I am about to put the end of this glass tube into the middle 
of it— into that part which old I looker has represented 
in the diagram as being rather dark, and which you can sec 
at any time if you will look at a candle carefully, without 
blowing it about. Wo will examine this dark part first. 



Now’ I tAko this bent glass tube, and introduce one 
end into that part of the flame, and you sco at onco that 
something is coming from the flame, out at the other end of 
the tube; and if I put a flask there, and leavo it for a little 
while you will gradually see that something from the middle 
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partof tho flame is drawn out and goes through tho tube and 
into that flask, and there behaves very differently from what, 
it docs in the open air. It not only escapes from the end of 
tho tube, but falls down to the bottom of tho flask like a 
heavy sulistanco. as indeed it is. Wo find that this is the 
wax of tho candlo made into a vaporous fluid— not a gas.— 
(You must loam the difference between a gas and a vapour: 
a gas remains permanent, a vapour is something that will 
condense.) — If you blow out a cnndle, you perceive a very 
nasty smell, consequent on the condensation of this vapour. 
That is very different from what you havo outside the flamo ; 
and. in order to mako that more clear to you, I am about to 
produce and set fire to a larger portion of Ibis vapour — for 
what wc hnvo in tho small way in a candle, to understand 
thoroughly, we must, as philosophers, produce in a larger 
way if needful, that we may examine tho different parts. 
Aud, now, Mr. Anderson will give mo a source ^of heat 
and I am about to show you what that vapour is. Now, here 
is a glass flask, and I am going to make it hot, as the inside of 
that candle-flame is hot, and the matter about the wick is hot. 
[The Lecturer placod some pieces of wax in a glass flask, 
and heated them over a lamp.] Now, I dare say, that is hot 
enough for me. You seo that tho wax I put in it has now 
become fluid, and there is a little smoko coming from it. Wo 
shall very soon havo the vapour rising up. I will mako it 
still hotter, and now wc get more of it. so that lean actually 
pour the vapour out of tho flask into that basin, and set it on 
firo there. This, then, is exactly the same kind of vapour ns 
wo hnvo in tho middle of tho candle ; and that you may see 
that that is the case, let us trv whether wo have not got here, 
in this flask, a real comhnstildo vapour out of the middle of 
the candle.— [Taking the flask into whieh the tube from tho 
candlo proceeded, and introducing a lighted taper.] — Seo 
how it hums. Now this is tho very vapour from the middle 
of the candlo, produced by its own heat ; and that is one of 
tho first things yon havo to consider with rcsjtoct to tho 
progress of the wax in the process of combustion, and as 
regards tho changes it undergoes. I will arrango another 
tube carefully in the flame, and I should not wondor if we 
were able, by a littlo care, to get that vapour to pass through 
the tube to tho other extremity, where wo will light it_. and 
obtain absolutely the ilamo of the candle at a place distant, 
from it. Now, look at that. Is not that a very pretty 
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experiment ? Talk about laying on gas— why, wc can actually 
lay on a candle! And you see from this that there are 
clearly two different kinds of action — ono the production of 
the vapour, and the other the combustion of it — both of which 
take place in particular parts of tho candle. 

I shall get no vapour from that part that is already burnt. 
If I raise tho tube (Fig. 1) to tho upper part of the flame, so 
soon as tho vapour has been swept out, what comes away will 
bo no longer combustible; it is already burned. How 
burned? Why burned thus: In tho middle of tho flamo 
where tho wick is, there is this combustible vapour ; on the 
outside of tho flame is tho air which we shall find necessary 
for the burning of tho candlo; between tho two, intense 
chemical action takes place whereby tho air and tho fuel act 
upon each other, and at tho very same timo that wo obtain 
light tho vapour inside is destroyed. If you examine where 
tho heat of a candlo is, you will find it v<rv curiously 
arranged. Suppose I take this candle and hold a piece of 
paper close upon tho flame, where is the heat of that flame ? 
Do you not see that itisooi in tho inside ? It is in a ring, exactly 
•n the place where I told you tho eheniical action was ; and 
evon in my irregular mode of making the experiment, if 
| there is not too much disturbances there will always bo u 
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ring. This is a good experiment for von to make at homo. 
T&xe a strip of paper, have the air in the room quiet, and put 
tho piece of paper right across tho middlo of tne too,- (I 
must not talk: while I make tho experiment,)— and you will 
find that it is burnt in two places, and that it is not burnt, or 
very little so, in the middlo ; and when you havo tried tho 
experiment once or twice, so as to mako it nicely, you will 
be verv interested to see w here tho heat is, and to find that 
it is where tho air and the fuel como together. 

This is most important for us as wo proceed with our sub- 
ject. Air is absolutely necessary for combustion ; and what is 
moro, 1 must have you understand that fresh air is necessary, 
or else we should bo imperfect in our reasoning and our 
experiments. Hero is a jar of air, I placo it over a candle, 
ana it bams very nicely in it at first, showing that what I 
have said about it is true ; but there will soon bo a chango. See 
how the flame is drawing upwards, presently fading, and at 
last going out. And going out, why ? Not because it wants 
air merely, for the jar is as full now as it was beforo ; but it 
wants pure, fresh air. The iar is full of air, partly changed, 
partly not changed ; but it does not contain sufficient of the 
fresh air which is necessary for the combustion of a candlo. 
These are all points which wo as young chemists have to 
gather up ; and if wo look a little more closely into this kind 
of action, wo shall find cort&in steps of reasoning extremely 
interesting. For instance, here is the oil-lamp I allowed you, — 
an excellent lamp for our experiments,— tho old Argand lamp. 
I now mako it liko a candle [obstructing; tho passage of air 
into tho centre of tho flame] ; there is the cotton ; tlioro is 
the oil rising up it ; and there is the conical too, It bums 
poorly because there is a partial restraint of air. I have 
allowed no air to get to it, save round the outside of the too, 
and it does not bum well. I cannot admit more air from the 
outside, because the wick is largo ; but if, as Argand did so 
cleverly, I open a passago to the middle of tho flame, and so 
let air como in there, you will see how much more beautifully 
it bums. If I shut tho air off, look how it smokes ; ana 
why } We have now some very interesting points to study : 
wo nave tho case of the combustion of a candle ; wo havo tho 
canc of a candle being put out by the want oi air j and we 
have now tho case of imperfect combustion, and this is to us 
so interesting, that I want you to understand it as thoroughly 
ne you do the case of a candlo burning in its best possiblo 
state. I will now make a great flame, because wo need tho 
largest possiblo illustrations. Here is a larger wick [burning 
turpentine on a ball of cotton]. All those things oro tho 
same as candles, after all. If wo have larger wicks we must 
havo a larger supply of air, or wo shall havo less perfect 
combustion. Look now at this black substance going up 
into tho atmosphere ; there is a regular stream of it. I havo 
provided means to carry off tho imperfectly-burned part, lest 
it should annoy you. Look at the Boots that fly off from the 
flame : see what an imperfect combustion it is, because 
it cannot get enough air. What, then, is happening? 
Why, certain tilings which are necessary to tho combustion 
of a candle are absent, and very bad results aro accord- 
ingly produced ; but we sco what happens to a candlo when 
it is burnt in a pure and proper state of air. At tho time 
when I showed you this charring by tlio ring of flame on tho 
one side of tho paper, I might have also shown you, by turn- 
ing to the other sido, that tho burning of a candlo produces 
the samo kind of soot— charcoal, or carbon. 

But, before I show that, let mo explain to you, as it is 
quite necessary for our purpose, that, though I take a candlo 
and give yon, as tho general result, its combustion in the 
form of & flame, wo must, see whether combustion is always 
in this shape,— when I say " shapo ’’ I mean condition, — or 
whether there are other conditions of flame ; and thero aro, 
and they are most important to us. I think perhaps tho 
best illustration of suca a point os that, being young ones, 
is to give you the result of strong contrast. Here is a little 
gunpowder. You know that gunpowder burns with flame; 
we may fairly call it flame. It contains carbon and othor 
materials, which altogether cause it to burn with a too. 
And hero is somo pulverised iron, or iron filings. Now, I 
purpose burning theso two things together. 1 have a little 
mortar in which I will mix them. (Beforo I go into theso 
experiments, let me hope that nono of you, by trying to 
repeat them, for fun’s soke, will do any harm. These things 
may all be very properly used if you tako euro, but. without 
that, much mischief will bo done.) Well, then, hero is a 
little gunpowder, which I put at the bottom of that little 
wooden vessel, and mix the iron filings up with it, my object 


being to make the gnnpowdor sot fire to the filings and bum 
them in tho air, and theroby show tho difference between 
substances burning with flamo and not with flamo. Hero is 
tho mixture, and when I sot fire to it you must watch the 
combustion and you will seo that it is of two kinds. You 
will see the gunpowder burning with a flame and the filings 
thrown up. You will aoo thorn burning too, but you will seo 
them burning otherwise than in flamo. They will each bum 
separately. [The Lecturor then ignited tho mixture.] Thero 
is tho gunpowder, which bums with a flame, and there aro 
tho filings : they bum with a different kind of combustion. 
You see, then, those two great distinctions ; and upon these 
differences depend all tho utility and all tho beauty of flamo 
which wo use for tho purpose of giving out light. When we 
use oil, or gas. or candle, for tho purpose of illumination, 
their fitness all dopends upon those different kinds of com- 
bustion. 

There aro such curious conditions of flamo that it requires 
somo sharpness and some cleverness to distinguish tho kinds 
of combustiou one from another. For instance, hero is a 
powder which is von' combustible, consisting, as you see, of 
separate little particles. It is called lycopodium, and each of 
theso particles can produco a vapour, and produco its own 
flamo ; but to sco them bum you would think it was all one 
flamo. I will now set fire to a quantity and you will seo tho 
effect. Wo saw a cloud of flamo, apparently in one body ; 
but lhat rushing noiso [referring to tho sound produced ty 
the burning] was a proof that tho combustion was not a 
continuous or regular one. This is tho lightning of tho 
pantomimes, and a very good ono too. [Tho experiment was 
twice repeated by blowing lycopodium from a glass tubo 
through a spirit flamo.] That is not a combustion liko that 
of tho filings I havo boon spooking of, to which I must now 
bring you back again. 

Supposing I tako a candlo and examine it in that part 
which appears brightest to our eyes. Why, there I get these 
black particles, which already you havo seen three or four 
times evolved from tho flame, and which I am now about to 
ovolvo in a different way. 1 will tako this candlo and clear 
away tho gutterago which occui-b by reason of the currents 
of air ; and if 1 now arrange a gloss tubo so as just to 
dip into this luminous part, os in our first experiment, 
only higher, you sco tlio result. In placo of having 
the same white vapour that you had beforo, you will now 
have a black vapour. Thero it goes, as black as ink. It is 
certainly very different from the white vapour, Rnd when wo 
put a light to it you will find that it docs not burn, but that 
it puts the light out. Well, theso particles, as I said beforo, 
arc just tho smoko of tho candle; and this brings to mind 
that old employment which Dean Swift recommended, to 
servants for their amusement, namely, writing on tho coiling 
of a room with a candle. But what is that bluck substanco ? 
Why, it is the samo caibon which exists in tho candlo. 
How comes it out of tho candle ? It evidently existed 
in tho candle, or else wo should not havo bad it here. 
And now 1 want you to follow mo iu this explanation. 
You would hardly think that all those suluUanccs 
which fly about London, in the form of soots and blacks, 
arc tho very beauty and life of the flame, and which aro 
burned in it as those iron filings wero burned hero. Hero 
is a piece of wiro-gauze, which will not let tlio flame go 
through it, and I think you will seo, almost immediately, 
that when I bring it low enough to touch that part of tho 
flamo which is otherwise so bright that it quells and quenches 
it at once, and allows a volume of smoko to rise up. 

I want you now to follow mo in this point, — that 
whenever a substance burns, os tho iron filings burnt in the 
flamo of gunpowder, without assuming the vaporous state, — 
they may become liquid or they may remain solid,— they 
becomo exceedingly luminous. I havo hero taken three or 
four cases away from tho candlo, on purpose to illustrate 
this point to you ; because, wlmt I have to say is applicable 
to all substances, whether thoy bum or whether they, do not 
burn, — that thoy aro exceedingly bright if they retain their 
solid state, and that it is to this presence of Bohd particles is 
the candlo that it owes its brilliancy. 

Hero is a platinum-wiro which does not change by boat. 
If I heat it in this flame see how exceedingly luminous it 
becomes. I will make tho flame dim for the purpose of giving 
a little light only, and yet you will see that the heat which 
it can givo to that platinum-wire, though for less than th« 
heat it has itself, is able to raise the platinum- wire to a far 
higher state of effulgence. This flame has carbon iu 
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it ; but I will take one that has not carbon in it. There 
is a material, a kind of fuol— a vapour, or gas, which 
ever you like to call it— in that vessel, and it has no solid 
articles in it; so I take that becauso it is an cxamplo of 
ante itself burning without any solid matter whatever; 
and if 1 now put this solid substance in it, and you see what 
an intense heat it has, and how brightly it causes the solid 
body to glow. This is tho pipo through which we convey 
this particular gas, which wo call hydrogen, and which you 
shall know all about next time wo meet. And hero is a 
substance called oxygen, by means of which this hydrogen 
can bum ; and although wo produce, by their mixture, far 
greater heat than you can got by tho candle, yet there is very 
little light. If, however, I tako a solid substance, and 

J iut that into it, wo get a great light. If I take a bit of 
imo, which is a thing which will not bum, and which will 
not vaporise by tho heat, and because it does not vaporise 
remains solid, and remains heated, you will find what 
happens as to the glowing of it. I havo a most intenso heat 
here produced by tho burning of the hydrogen in contact 
with the oxygon ; but there is as yet very little light— not for 
want of heat, but for want of particles which can retain their 
solid state ; hut when I hold this piece of limo in tho flamo of 
the hydrogen as it burns in theoxygen.sco howit glows! This 
is tlio glorious lime-light, which rivals tho voltaic-light, and 
which is almost eoual to tho sun-light. I havo here a pieco of 
carbon or charcoal which will bum and givo us light exactly 
in tho same manner as if it were burnt as part of a candle. 
Tho hoat that is in tho flamo of a candle decomposes tho 
vapour of tho wax and sets free tho carbon particles ; they 
riso up heated and glowing as this now glows,! ana then 
enter into the air. But the particles when burnt never pass 
off from a candle in tho form of carbon. They go off into 
the air as a perfectly inviBiblo substance, about which wo 
shall know hereafter. 

Is it not beautiful to think that such a process is 
going on, and that such a dirty thing as charcoal can become 
so incandescent? You sco it comes to this— that all bright 
flames contain theso solid particles ; all things that burn 
and produco solid particles, either during tho time they are 
burning, os in the candlo, or immediately after being burnt, 
as in tho case of tho gunpowder and iron-filings, all theso 
things givo us this glorious and beautiful light. 

I will givo you a few illustrations. Hero is a piece of 
phosphorus, which burns with a bright flamo. Very well ; 
wo may now conclude that phosphorus will produco, either 
at tho moment that it is burning or nftorwards, these solid 
particles. Jlero is tho phosphorus lighted, ana I cover it 
over with this glass for the purposo of keeping in what is 
produced. What is all that smoko ? That smoko consists of 
those very particles which are produced by tho combustion 
of tho phosphorus. Hero again are two substances. This is 
chlorato_ of potassa, and this is sulphurot of antimony. I 
shall mix these two things a little, nnd then they may bo 
burnt in many ways. I shall touch them with a drop of 
sulphuric acid, for the purposo of giving you an illustration 
of chemical action, nnd they will instantly bum. [Tho 
Lecturer^ then ignited tho mixture by means of sulphuric 
acid.l Now, from tho appearance of things, you enn judge 
whether they produco solid matter in burning. I havo 
given you tho train of reasoning which will enable you to 
say whether they do or do not. And what is this bright flamo 
but the solid particles passing off ? 

Mr. Anderson has in the fumaco a pretty hot crucible,— I 
am about to throw into it some zinc filings, and they will 
bum with a flamo like gunpowder. I make this experiment 
bccauso you can make it well at homo. Now, I want you to 
say what will bo tho result of the combustion of this zinc. 
Hero it is burning— burning beautifully like a candlo, I may 
say. But what is all that smoko, and what are thoso littlo 
clouds of wool which will come to you if you cannot como 
to thorn, and make themselves scnsiblo to you in tho form of 
tho old philosophic wool, as it was called ? We shall havo 
left in that crucible, also, a quantity of this woolly matter. 
But I will tako a pieco of this same zinc and make an experi- 
ment a littlo more closely at home, as it were. You will have 
here tho snmo thing happening. Here is the pioco of zinc; 
there [pointing to a jet ol hydrogen] is tho fumaco, nnd wo 
will sot to. work and try and burn tho metal. It glows, you 
seo; there is the combustion ; nndthorcis thewhito substanco 
into which it bums. And so if I tako that flamo of hydrogen 
as tho representative of a candlo, and show you a substanco 
like zinc burning in tho flamo, you will see that it was merely 


during tho action of combustion that this substanco glowed 
— whilo it was kopt hot ; and if I tako a flamo of hydrogen 
and put this white substance from the zinc into it, look 
how beautifully it glows, and just becauso it is a solid 
substanco. 

I will now tako such a flamo as I hod just now and sot free 
from it the particles of carbon. Here is somo camphine, 
which will bum with a smoko ; but if I send these panicles 
of smoko through this pipo into tho hydrogen flamo you 
will seo they will bum and beoomo luminous, becauso 
wo heat them a second time. There they are. Those 
are tho particles of carbon ro-ignitod a second time. 
They are those particles which you can easily seo by holding 
a piece of paper behind them, nnd which, whilst they are in 
tho flame, aro ignited by tho heat produced, and, when so 
ignited, produco this brightness. When tho particles are not 
separated you get no brightness. Tho flamo of coal-gas owes 
its brightness to tho separation, during combustion, of theso 

articles of carbon, which aro equally in that as in a candle. 

can very quickly alter that arrangement. Hero, for instance, 
is a bright flame of gas. Supposing I add so much air 
to tho flamo as to cause it all to bum before those particles 
aro set freo, I shall not havo this brightness ; and I can do 
that in this way :— If I pluco over tho jet this wiro-gauzo 
cap, as you see, and then light the gas over it, it bums with 
a nonduminous flame, owingtoits having plenty of air mixed 
with it before it bums ; and if I raiso tho gauzo up, you 
soe it docs not bum below. There is plonty of carbon in tho 
gns ; but, bccauso tho atmosphere can get to it and mix with 
it before it bums, you sec how palo and bluo tho flamo is. 
And if I blow upon a bright gas-flumo, so as to consume all 
this carbon before it gots heated to the glowing point, it will 
also bum bluo. [The Lecturer illustrated his remarks by 
blowing on tho gas-light.] The only reason why I havo not 
tho same bright light when I thus blow upon tho flamo is, 
that tho carbon meets with sufficient air to burn it before it 
gots separated in tho flame in a freo state. The difference 
is solely duo to the solid particles not being separated before 
tho gas is burnt. 

You observothatthcroaroeertain productsastheresult of tho 
combustion of a candlo ; and that of these products ono portion 
may bo considered as charcoal, or soot ; that charcoal, when 
aftcrwardsburot.produccssomootherproduct ; audit concerns 
ns very much now to ascertain what that other product is. 
Wo showed that something was going away ; and 1 want you 
now to understand how much is going up into tho air ; and 
for that purposo wo will havo combustion on a littlo larger 
scale. From that candle ascends heated air, and two or 
thr<i (: experiments will show you the ascending current ; but, 
in to give you a notion of the quantity of matter which 
ascends in this way, I will make an experiment by which I 
shall try to imprison somo of the products of this com- 
bustion. For tliis purposo 1 havo here what boys call 
a fire-balloon ; I uso this fire-balloon merely as a sort 
of measure of tho result of the combustion we aro consider- 
ing ; and I am about to muko a flamo in such an cosy and 
simple manner as shall host serve my present purposo. This 
plate shall be tho “cup,” wo will so say, of tho candlo ; this 
spirit shall bo our fuel ; and I am about to placo this chimney- 
over it, because it is bettor for mo to do so than to lot things 
proceed at random. Mr. Anderson will now light tho fuel, 
and here at the top wo shall get the results of the combustion. 
What we get at tho top of that tube is exactly tho same, 
generally speaking, ns you get from tho combustion of a 
candlo ; but wo do not get a luminous flame hero, becauso 
wo use a substance which is feeble in carbon. I am about to 
put this balloon— not into action, bccauso that is not my 
objoct, but to show you tho effect which results from tho 
action of thoso products which arise from the candle, as they 
arise here from the furnace. [The balloon was held over the 
chimney, when it immediately commencod to fill.] Youseehow 
it is disposed to ascend ; but wo must not let it up, bccauso it 
might como in contact with those upper gas-lights, and that 
would bo very inconvenient. [Tlio upper gas-lights were 
turned out at tho request of tho lecturer, and the balloon was 
allowed to ascend.] Does not that show you what a largo 
bulk of matter is being evolved • Now, there is going through 
this tube [placing a large glass tubo over a candle) all tlio 
products of that candle, nnd you will presently bco that the 
tubo will become quito opaque. Snpposo I tako another 
candlo and place it under a globe, and then put a light on 
tho other side, inst to show you what is going on. You seo 
that tho sides of tho jar become cloudy and tho light begins 
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to bom feebly. It ia tho products, you see, which make the 
light so dim, and this ia the eame thing which makes tho sides 



of tho jar so opaquo. If you go home and take a spoon 
that has been in the cold air and hold it over a candle— not 
so as to soot it— you will And that it becomes dim just as that 
iar is dim. If you can get a silver dish, or something of that 
Kind, you will mako tho experiment still better : and now, 
just to carry your thoughts forward to Ibo timo wo shall 
next meet, let me tell you that it is water which causes the dim- 
ness, and when we next meet I will show you that wo can 
make it, without difficulty, assume the form of a liquid. 

[Tit Thirtt Iscture xiU appear in ovr next .Ywmttr.] 


PHARMACEUTICAL SOCIETY, 

Wednesday, January 2, 1861. 

T. N. R. Mobsox, Esq., President, in the Chair. 

The adjourned discussion on the “Process of Displace- 
ment” was resumed by the Chairman, who remarked that 
for the process to be successful, it was necessary that the 
bodies to be percolated, should be reduced to a minute 
state of division, so that the fluid might readily act on 
them. In a majority of cases, no process answered so 
well, and it is largely employed practically. It cannot in 
all cases replace maceration ; but whenever it can be 
employed, there is no doubt it is superior. 

Mr. Waugh said the great recommendation to the process 
was its economy. Ten gallons of spirit were put into the 
percolator, and ten gallons of tincture were obtained ; 
while, in the case of a tincture prepared by maceration, a 
certain quantity always remained in the marc. He 
thought the use of a tap to control the flow very advisable, 
and always employed one. 

Mr. Sandpokd objected that the use of a tap encouraged 
an operator to pack carelessly. 

Professor Redwood said, that what was wanted was an 
indication of the relative advantage of the two processes 
in particular cases. In some, the advantages of percola- 
tion were very decided : in the case of ginger, for example, 
one pound of which could be perfectly exhausted with a 
pound of rectified spirit in about two hours. The finest 
powder ought, however, to be used. But ia many other 
cases the process of percolation was altogether inapplic- 
able, and it was very desirable that a careful set of 
experiments should be made, in order to determine in 
what cases it might be used with advantage, and in what 
it could not. Poppy-heads, for example, could not be per- 


colated ; and in general, he might .state that where only 
coarsely-powdered materials could bo employed, the pro- 
cess was disadvantageous. Nor could all finely commi- 
nuted substances bo percolated. Nut-galls in fine 
powder form n magma, through which nothing will 
pass. Ho might mention one case in which percolation 
might be useful, — that is, in the preparation of liquor 
potass a\ Mr. Wood had found that a solution of carbonate 
of potash after percolating through finely-divided lime, 
came out completely decomposed. Tinctures, as a class, 
he thought, should not be percolated; but he repeated 
that what was wanted, was a careful classification of the 
cases in which the process might be employed, and in 
which it ought not. Soubeiran, one of the first advocates 
of the process, had now given it up. 

Mr. Robbins remarked that the case of liquor cinchona: 
was one in which percolation was particularly applicable, 
inasmuch as the bark in that way could be exhausted with 
very little water. In the preparation of the acetous 
extract of colchicum, also it was very useful, for the 
colchicum could be exhausted by a small bulk of fluid and 
a good deal of time saved in the subsequent evaporation. 
He might instance one case which illustrated the economy 
of the process. He had recently prepared a tincture of 
orris-root with half-a-pound of the powdered root and 
16 ounces of spirit, and by adding water to displace the 
spirit, lie had recovered 154 ounces of tincture. 

A Membeu thought the principle of displacement good, 
and that there were very few cases in which it could not 
be employed. In the case of gummy substances, all the 
tlifficulties could be overcome by mixing them with clean 
fine sand before placing them in the apparatus. Leaves, 
such as henbane and hemlock, gave a much better result 
when percolated than when macerated. Poppy-heads, 
too, when carefully dried, and powdered fine enough to 
pass through a sieve with thirty holes to the inch, could 
be very successfully percolated. 

Mr. Sac 1 kb said that a process to be generally useful 
should not require much art, and he thought that for 
druggists who prepared but small quantities of tinctures 
at a time maceration was decidedly preferable. He 
thought that Dr. Burton’s plan of placing the materials in 
a bag, and suspending them at the top of the vessel deserved 
more consideration than it had yet received. He recom- 
mended that comparative experiments should be made 
with substances which might be used in fine powder. 

Mr. ILaski.den thought that the displacement process 
had its advantages and disadvantages. There was no 
doubt that most concentrated infusions could be made 
best by percolation. "With cascoriUa and calumba it 
answered perfectly, but for the compound infusions of 
gentian and orange peel it was not applicable. 

The Chairman said that when the form of apparatus 
necessary, and all the conditions to be observed— such as 
the state of division to which the substances should l>e 
reduced, and the length of digestion — were well under- 
stood, the process might be universally adopted, but not 
before. 

A beautiful stuffed specimen of the Musk Deer, pre- 
sented to tho Society by Messrs. Allen and Peake, was 
exhibited to the meeting, and a short paper “ On 
by Mr. Peake, was read. 

The specimen is a full grown male, with the musk pod 
in situ. In general form and size it closely resembles the 
common deer, but the hair ia tliick and strong, and very 
like small porcupine quills. The habits of the musk deer 
are a good deal like those of the hare. It is common on 
the spurs of tho Himalayas, at an altitude of from 10,000 
to 14,000 feet, and is usually snared by the hunters, but 
the specimen exhibited was shot. The pursuit of the 
animal is extremely toilsome, and sometimes hazardous, 
so that there is no probability of sufficient musk being 
obtained to cause any great alteration in the price. The 
musk is found in a thin membranous sac, which lies under 
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the outer skin of the abdomen. The sacs, or pods, usually 
contain from two drachms to one ounce of musk, accord- 
ing to the age of the animal. At one year old, the pod 
contains no musk ; at two years old, only a yellowish 
milky substance is found, and it is not until the animal is 
three years old that sufficient musk is found for extrac- 
tion. The natives, however, sometimes cut off the young 
oda and fill them with a mixture of the dried liver and 
lood of the animal, with some musk, and sell them for 
full-grown pods. It is difficult to prevent the natives 
from making additions to the best, and a correspondent of 
the author mentioned an instance in which musk pods 
given by a native prince as a valuable present, were nearly 
worthless from the adulteration which had been practised. 
The mountains on which the musk deer are found 
extend from the interior of India towards Thibet and 
Chinese Tartary, and it was probable that all the varieties 
of musk knowni as Russian, Chinese, and Nepaul, came 
from the same district, and was the produce of the same 
species, the differences in appearance depending upon the 
age of the animal, and the way in which the pod is 
dried. The produce of one year received by the corres- 
pondent of the author was 120 pods, containing from 1 10 
to 120 ounces of musk. 

A vote of thanks to the donors for their valuable pre- 
sent was passed unanimously. 

Mr. Squikb exhibited an Improved Liebig’s Condenser. 
It consisted of a helical glass tube, instead of a straight 
one, which could be enclosed in the ordinary tin casing, 
and set up vertically. 

A paper "On the Prevention of Accidental roieoning ,” 
by Mr. Julius SciiwErrzEn, was then read. 

The leading ideas in Mr. Schweitzer’s paper have 
been already communicated to the readers of the Chemical 
Nkws in a* letter from Messrs. Savory and Moore (Sec 
Yol. ii. p. 116). It will only be necessary for us, there- 
fore, to give a short resume. The principal questions 
discussed in the course of the paper were the following : — 
1. What is a poison ? 2. Is is possible to prevent cases 
of accidental poisoning, and what arc those cases ? 3. Can 
we improve tno present mode of keeping poison ? 4. Can 
we insure the proper and safe mode of using strong, active 
medicines after they have been confided to the hands of 
the public ? On the first question, the author observed 
that poisons, as a class, do not differ from other medi- 
cines in external, physical, or chemical properties : their 
injurious influence on healthy animal life alone distin- 
guishes them from everything else. But as an excessive 
use of even the most innocent article of daily life may 
prove fatal, it requires more than the simple property of 
doing harm to constitute a poison. These enemies to 
health and life are dangerous or poisonous in consequence 
of the small amount which has the power to deprive us 
of life. Easy as it may seem at first sight to separate 
poisons from ordinary household medicines, a closer 
mspection reveals considerable difficulties. From the 
innocent manna, to the poisonotts calomel and croton-oil, 
such a number of intermediate drugs and preparations are 
met with, which, from mild, to stronger and more active, 
lead us so gradually from one to another, as to leave us 
apparently no opportunity of drawing a clear line of dis- 
tinction between the manna and its poisonous followers. 
The only characteristic of a poison, therefore, is the small 
quantity or dose which will prove fatal to life. As an 
arbitrary zero separates heat and cold, both one and the 
same physical force, the author proposes a similar conven- 
tional separation of medicines based on their recognised 
doses, by means of which a pretty correct estimate of 
their comparatively poisonous naturo can always be 
formed. The selection of a zero in the scale of poisonous 
medicines requires a certain amount of consideration ; but 
the author suggested that every solid, the maximum dose 
of which does not exceed five grains, and every liquid, 
the maximum dose of which does not exceed a drachm, 


should be considered a poison. Leaving the criminal and 
intentional poisonings, — which, it was remarked, could 
only be prevented by the watchfulness of the chemist, and 
the terror of the law — the author proceeded to show that 
the accidental poisonings, which happened from selling a 
poisonous for a harmless medicine, or from a mistake in dis- 
pensing a prescription, or from the administration of an over- 
dose by the friends or attendants of a patient might be easily 
prevented by keeping and sending out poisonous medicines 
in vessels which indicate the dangerous nature of their 
centents by the way in which they discharge them. As 
many poisonous medicines are more frequently in demand 
than any others in the Materia Medica, it would be found 
practically impossible to keep them secluded and in out- 
of-the-way places ; the author therefore in such cases 
suggested the use of a dispensing bottle, which is so con- 
structed os to limit the How of the contents. It consists 
of an ordinary bottle having a removeable neck, with a 
closed bottom perforated with two small holes. "When the 
stopper is removed and an attempt is made to pour from 
the bottle, one of these holoa admits air, while the other 
allows a small stream of the fluid to flow out. So far 
from causing any appreciable delay in dispensing, the use 
of such bottles would probably save time, ns they would 
assist in the accurate measurement of the liquid, and so 
obviate the necessity of pouring backwards and forwards 
from measure to bottle. The advantage of having a re- 
movable neck is that the bottle may be quickly filled and 
easily washed out. In like manner, a poisonous solid 
might be dispensed from a bottle having a tapering con- 
tracted neck which could be filled through a larger aperture 
in the bottom. (Specimens of such bottles as the author 
described were exhibited to the meeting.) On the last 
question tire author urged the propriety of always sending 
out "drops” in bottles with contracted necks, and 
poisonous external applications in others with a rough 
distinctive exterior. These simple and practical contri- 
vances, he believed, would make every poisonous ingredient 
and medicine its own watchful monitor of danger, without 
occasioning the slightest impediment to its daily use ; and 
so, he expected, would contribute to the prevention of 
many a fatal mistake or life-long repented oversight. 

Mr. Waugh said every one could see the advantage 
attending the use of the small bottles for laudanum, but 
he preferred a clear direction for a poison label, and feared 
that by permittingnurscs and others to trust to themcre shape 
of the bottle, the mischief would be increased. The great 
protection in these ns in other cases, was to be found in 
people using their common sense and keeping their wits 
about them. Considering how much medicine was taken, 
it was a standing miracle that so few accidents happened, 
and the only way to entirely prevent accidental poisonings, 
would be to get people to give up taking physic altogether, 
and let them die in a natural way. 

Dr. Sou ike snid, that in attempting to define what was 
a poison, Mr. Schweitzer had only shifted the difficulty 
from the word “poison" to "dose,” there being no 
recognised maximum dose for anything, and with many 
things it would be a matter of option whether it should be 
placed in a poison bottle or not. A coloured label was 
the most useful protection, and if people would not take 
the trouble to read labels he thought they deserved to be 
oisoned. He believed that to trust to the shape of the 
ottle to indicate a poison was to lean on a broken staff 
that could afford no support. 

Mr. IIabelden said there could not be a doubt of the 
utility of the small bottles for laudanum, which, if sent 
out in that way, could never be taken in a hurry and for 
something else. 

Mr. Scu wr.msEE, in reply, said that one case of accidental 
oisoning was one too many. By the use of the proposed 
ottles an oversight or mistake would be an impossibility. 
When a dispenser, nurse, or patient took up such a bottle 
by mistake and attempted to pour out a poisonous dose. 
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they -would find that it did not flow, but came out drop 
by drop, which assuredly would remind them that they 
had taken the wrong bottle. All that these bottles were 
intended for was to remind the patient and dispenser, and 
furthermore, enforce time for consideration. 


CHEMICAL SOCIETY, December ao. 

Profit tor 13 Horn k, F.B.S., President, in the Chair . 

The Rev. R. W. Bowditch and Dr. L. Thudichum were 
elected Fellows. 

Mr. J. H. Snts read a paper “ On the Laws of Gas 
Absorption." Regnault had shown that several gases 
which within certain limits of pressure obeyed Boyle’s 
law at one temperature, disobeyed it at another. Roscoe 
and Dittmar had shown that many very soluble gases, 
examined at the temperature o°C. did not obey Dalton’s 
law of absorption in proportion to pressure. The author 
determined to examine somo of these gases in order to 
ascertain whether the variations from Dalton's law of 
pressures were persistent at different temperatures, or 
whether, like the variations from Boyle’s law, they 
existed at one temperature but not at another. The 
solubility of sulphurous acid gas in water was ascertained 
at the temperature of 7”, 20’, 40’, and 50° C. From these 
experiments it was concluded that the deviations from 
the law of Dalton which sulphurous acid and water 
exhibit, measured under pressures from“o-o3 to a metres 
of mercury, vary according to the temperature at which 
the absorption takes place, and that this [deviation 
becomes less as the temperature increases, so that while 
below 40° the non- accordance with the law is consider- 
able, above that temperature no variation can be per- 
ceived. The author took an opportunity of examining 
the vapour-tension of sulphurous acid at temperatures 
varying from o° to 15 0 . Ilia numbers correspond very 
closely with those subsequently published by Regnault. 
Experiments on the absorption of ammonia in water were 
also made, and the results obtained were found to 
correspond with those obtained with sulphurous acid. 
Itoscoc and Dittmar’ s numbers at o° C. were compared 
with numbers obtained by the author at 20°, 40°, and 
ioo°. The variations from Dolton’s law diminished with 
the increase of temperature, and were imperceptible at 
100°. In both gases the variations at low temperatures 
are variations of exceis, that is to say, the absorption 
increases more rapidly than the pressure. 

Dr. Bench Jones, F.R.S., read a paper " On Sugar in 
the Urine." His principal conclusions were as follows : — 
Lehmann’s process for detecting sugar in the urine by 
extracting the evaporated residue with absolute alcohol, 
and precipitating the sugar therefrom in the form 
of potash sugar, ^by means of alcoholic potash, can- 
not be employed when small quantities of sugar are 
present in large quantities of urine. The process of 
fermentation is stopped by the residue of the urine, by 
much urea, and still more decidedly by oxalate of urea. 
Half-a-grain of sugar in water can be detected by the 
alcohol produced, and may be estimated by the carbonic 
acid produced ; but much larger quantities may be 
entirely overlooked in concentrated urine. In decolo- 
rising urine for examination in the polarising saccharo- 
ractor some sugar is always lost. Animal charcoal 
removes sugar in proportion to the amount of charcoal 
used. This sugar may be recovered by washing with 
boiling water. Two-thirds of the sugar in urine may be 
lost by Robiquet's method of decolorising with basic 
acetate of lead and ammonia. Pettenkofer’s test for 
sugar by means of cholic or glycocholic acid and sulphuric 
acid is the most delicate known. Two-thirds of a milli- 
gramme may be detected in a little distilled water, and 
the presence of a small amount of urinary colouring- 


matter does not affect the reaction. Trommer's test with 
sulphate of copper and potash is capable of discovering 
/oth of a per cent, of sugar in urine, but when very small 
quantities of sugar are in solution with muriate of 
ammonia or urea, the reduction of the oxide is not per- 
ceived. Brucke’s alcohol process was not found to be 
satisfactory, but his lead process furnished excellent 
results, llie urine is precipitated first with neutral 
acetate of lead, then with basic acetate of lead, and 
lastly . with ammonia. The nmmoniaeal precipitate 
contains the sugar which is extracted by treating 
the precipitate with oxalic acid, or preferably by sulphu- 
retted hydrogen. By Erilcke's process one-seventh 
of a grain of sugar added to 200 cubic centimetres of 
urine could be detected, and two-thirds of all the sugar 
added could be recovered. Moreover, the sugar is 
obtained free from salts, so that it can be fermented, and free 
from colour so that it may be examined by the saccha- 
rometer. The presence of sugar could bo readily ascer- 
tained by this process in 1000 cubic centimetres of urine. 
Tho sugar separated by Brlleke's process from 1000 cubic 
centimetres of the urine of a healthy man was estimated 
by the reduction test to vary from 1-4 to 2-2 grains, and in 
that of another man to vary from a'3 to 3-0 grains. The 
sugar separated from 5000 cubic centimetres of the urine of 
one healthy man gave from 7 to 8 degrees of rotation in the 
8aceharometer, and that of another healthy man from 10 
to 11 degrees. The sugar extracted from i4‘ooo cubic 
centimetres of healthy urine yielded by fermentation i*8 
grains of carbonic acid, together with a recognisable 
quantity of alcohol. These ami other experiments fully 
confirmed Brucke’s ^statement ns to the habitual presence 
of sugar in healthy urine. Hence diabetes must be 
regarded ns an exaggeration of a healthy state, and Dot 
as a distinct and peculiar condition of tho system. 

Dr. OrPKNUEiM read a paper “ On the Separation of 
Tellurium from Selenium and Sulphur,"— (this will lie 
given next week) — also, a paper “ On Nitro-prusside of 
Sodium as a lie-agent " — (see page 21). 


NOTICES OP BOOKS. 


The Boy's Playbook of Science. Second Edition. By J. 

II. Fbfpkk. The Playbook of Metals. Same Author. 

London : Itoutledge, Warnc, and Routledgc, Furringdon 

Street, i860. 

Perhaps there is no public scientific lecturer whose namo 
is so familiar to the present aud rising generations as that 
of the uuthor of the above named works, llis presence at 
the Polytechnic Institution, where most of us have had the 
opportunity of appreciating the animated style of his 
delivery, and the cleverness with which he selected the 
most striking experiments to illustrate his subject, was a 
tower of strength to that establishment, which, by the 
way, deserves a far greater amount of patronage than it 
receives. By him some thousands of the rising generation 
have been first made practically acquainted with the nature 
of an electrical shock, and initiated into the effects which 
a magic lantern on a large scale is capable of producing. 
One of the first among the hundreds of engravings con- 
tained in the 11 Boy : s Playbook of Science,” is an amusing 
representation of tho modus operand i by means of which 
certain of the accessories were produced. On one side of 
the screen sits the audience, on the other we see a man 
actively engaged in striking two sheets of metal together ; 
another is hammering a big drum, and a little imp is 
tumbling head-over-hecls in his eagerness to overtake a 
cannon-ball which is rolling rapidly towards the screen. 
In the same open and undisguised manner many other of 
the experiments which have astonished and delighted 
thousands of youngsters, arc revealed, so that they are 
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taught how to produce like effects. It would, however, 
convey a false idea of the contents of this book, if we 
were to allow it to be inferred that it treats merely of 
tricks and illusions ; on the contrary, it is full of informa- 
tion on scientific subjects of every kind. The style in 
which they are treated is as free from technical terms as 
is consistent with a clear exposition of the matter under 
consideration ; and even the most abstruse of them are 
dealt with in a way to bring them within an ordinary com- 
prehension. Tire illustrations employed are simple and 
accurate, and the anecdotes which are introduced are well 
chosen. In writing of sound, he mentions a very curious 
fact which, in these days of "mediums,” is not without 
interest. He says that there was in Paris a woman who 
could produce musical sounds by means of the muscles 
and tendons of the thigh, which could be heard distinctly 
from one end of the room to the other. That portion of 
the book which treats of steam, and the construction of 
steam-engines, is especially good ; and he seems to have 
been anxious to do justice to all concerned in the applica- 
tion of this power ; but we cannot help regretting that in 
the list of names, which commences with that of Hero 
of Alexandria, who flourished, as the term is, about 100 
years B.C., he has omitted that of Papin, who, in T707, 
launched his vessel, moved by steam, on the river Fulda, 
in the presence of the Landgrave of Hesse- Cassel, and 
shortly after set out on a voyage to London in it, but was 
stopped by the watermen on one of the German rivers, and 
himself and his vessel seized. What became of the latter 
it is impossible to say, it is only known that he could not 
recover it. All his hopes seemed to be set on reaching 
the port of London in his steamer, and, having been 
disappointed in this, he did not live long after his arrival 
in this country. 1 

In reference to the application of scientific knowledge 
to the affnirs of common life he mentions two instances, 
which are too interesting to be passed over in silence. It 
w'ill be remembered that during the war in the Crimea it 
was of no unfrequent occurrence for artillerymen to be 
shot while working the guns in the batteries, ' from their 
eagerness to see the effect of the shell or shot they had 
just sped in the direction of Sebastopol. All remon- 
strances were useless ; they cared less for exposing their 
lives to the fire of the Russian riflemen than for seeing the 
damage they caused the enemy’s works. In order that 
they might gratify this propensity without risk, the Rev. 
W. Taylor invented a reflecting spy-glass, which enabled 
them to see this without raising their heads above the 
parapet of the battery. The arrangement of the mirrors is 
fully explained and illustrated in the work before us. The 
same gentleman also invented another form of glass for 
the purpose of enabling the gunner to aim his gun in 
safety; and the value of the invention was so clearly 
demonstrated to Lord l’anmure that he ordered several of 
them to be constructed, but, in consequence of the cessa- 
tion of the war, there was no opportunity of using them. 
The other instance we shall mention refers to the dis- 
covery, by means of a microscope, of the locality where 
a box was emptied of the gold it contained, and its place 
supplied with sand. On the robbery being mnde known, 
Professor Khrenberg, of Berlin, requested that specimens 
of the sand, at every station along the railway over which 
the box had travelled, should be forwarded to him. 
These he examined under the microscope, and compared 
with that contained in the box, and so arrived at the 
discovery of the Btation where the substitution had beeu 
effected. 


! to Leibnitz from Cassel, boforo starting on his voyage, ho 

d : “T ** Important quo mu nouvdlo construction do bateau 
»oit im so n ltfprcuvc dans un port do mcr commo Londrta. ou on 
pourrn lujr donnor a&scz de profondeur j>our appliquer la uouvolle 
invention oui, par lo moyen du feu, rendra un ou deux homines 
capable do fair© plus d cflot quo pluoieurs centainos do rameuro." 


So perfect is this book in other respects, that we regret 
to have to mention inaccuracies in the spelling of names, 
and in one instance a total change of name, which ought, 
certainly, not to have appeared in a second edition! 
Thus, Canton is spelt Cansan, Allan is spelt Allen, and 
E. J. Lowe is metamorphosed into E. S. Lane. 

The title of a book is supposed to convey some idea of 
its contents ; therefore when we read “ The Playbook of 
Metals,” we expect to find a work giving a little informa- 
tion as to the nature of the metals, and a great deal 
respecting the more striking instances of their application 
to engineering puiposes, and so forth ; but we certainly 
do not expect to find it to be a book so complete in all its 
parts, as that which presents itself to notice under this 
title. Commencing with the mineral, coal, it gives an 
account of its formation, the districts in which it is found, 
and the mode of working it. The appearances presented 
by the coal-hearing strata, are carefully and clearly shown 
by numerous diagrams ; and the mode of boring for its 
discovery is fully explained ; nor does the author fail to 
describe the principal fossils which hove been, and are 
still, commonly found in the beds of this mineral. As 
ho has himself descended into a large coal-mine, and 
travelled through it, he is able to give us his own ex- 
perience with respect to the manner in which the opera- 
tions are carried on, and the circumstances under which 
the hardy miner performs his part in the battle of life. 
With the Lundhill colliery explosion, by which one 
hundred and ninety persons lost their lives, and the still 
more recent llisca colliery- explosion, which destroyed one 
hundred and forty-two individuals, fresh in our recollec- 
tion, we should have been glad if the author had turned 
his scientific and mechanical knowledge to account in 
suggesting a light which would be more effectual in the 
prevention of such accidents. The Davy lamp is objected 
to by the miners on the ground of its giving an insufficient 
light ; and though the improved Davy lamp constructed 
by Simons, is not open to that objection to the same 
extent, yet we cannot agree with Mr. Pepper, that the 
miner cannot remove the wire gauze without throwing 
down the extinguisher over the flame. One of these 
lamps was shown to us when first invented, and this latter 
safeguard was especially dwelt upon ; but it was not 
difficult to sec that a reckless miner— of whom there are 
only too many — would have no great difficulty in pre- 
venting the extinguisher from acting while ho removed 
the gauze to light his pipe, without the overseer of the 
mine being likely to discover it. 

After having disposed of the fuel so essential in the 
preparation of metals, the writer proceeds to give an 
account of the early workers in these substances. The 
principal alchemists of whom records exist are noticed in 
succession, and some very curious extracts from their 
works are given, the jargon in which they are written 
being very ingeniously interpreted. The means by which 
they performed some of their most striking experiments, 
the reading of which still astonishes many persons who 
think that, after all, these impostors must have known 
something which we modem chemists do not know, arc 
explained in the simplest manner; and, on the whole, 
very fair justice is meted out to these worthies of the 
olden time. The extent to which metallurgists arc 
indebted to their labours for information on the subject of 
smelting ores, and for designs of vessels, such as crucibles 
and so forth, is clearly shown in the quaint engravings 
copied from ancient MSS., and in the very complete sum- 
mary which accompanies them. It is astonishing to find 
how many of the utensils used in mining ages ago are 
still retained, almost without alteration. 

The method of separating gold from quartz and other 
substances with which it is associated, as well as of silver 
and the other metals, is described in a clear and popular 
style, as arc also the various modes of performing an 
assay of the respective ores ; and the information on this. 
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as well as on other points, is brought down to the present 
date. 

There are many cautions scattered through the book, 
which though for the greater part unnecessary to experienced 
metallurgists and chemists, are yet very properly given 
when it is considered that it is professedly written for 
beginners, and among these is one founded on an example 
which may not be without its use to some among our 
readers. •* Gold is attacked by mercury, and dissolved in 
it with considerable rapidity, and the author remembers a 
case of vanity reproved in which the mercury contained in 
a mercurial trough used for certain experiments with gases 
that are soluble in water, formed the corrective agent. A 
young gentleman who had made himself conspicuous as a 
pupil in a chemical class, by wearing a very showy collec- 
tion of jewellery on his person, was induced by the bril- 
liancy and pretty appearance of the quicksilver in the open 
trough, to stir it about with his fingers, on one of which 
was a diamond ring ; no one made any remark, but at the 
end of the discourse a sudden cry was heard, ‘where’s my 
ring?' The debris of this precious ornament remained 
floating and dissolving in its mercurial grave. The 
diamond alone remained perfect, and this, if the author 
remembers properly, the other mischievous pupils recom- 
mended should be heated red-hot in a crucible with some 
nitre, and was either burnt away or lost.” The moral of 
this anecdote is that pupils in chemistry should either 
abstain from jewellery altogether, or put it in their 
pockets before entering the laboratory. 

In concluding our notice of “ The Playbook of 
Metals," we cannot refrain from complimenting the 
author on the extent and variety of the knowledge he has 
displayed in writing it, and on his industry in searching 
through so many old books for valuable and curious 
information. The inaccuracies in the spelling of names 
which we noticed in the first-mentioned book do not 
occur in this, except in one instance, evidently due to the 
reader, where the name of a historical personage is f o 
entirely changed that it would be impossible to recognif.e 
for whom it was intended but for the circumstance with 
which it is associated. The engravings with which it is 
illustrated are 300 in number, it is stated, and these are 
good and highly interesting, with a few exceptions which 
might as well have been omitted. 


CORRESPONDENCE. 


Homogenesis of Forces. 

To the Editor of the Chemical News. 

Sib, — Y our correspondent, “ E. M. T." asks if steel does 
become magnetic when placed in a particular part of the 
tolar spectrum ? 1 would refer him to any good book on 

Magnetism, where he will find an account of Mrs. Somcr- 
rille’s experiments. 

“ E. M. T.” seems to think that I nm the originator of 
the theory that all the phenomena of nature arc produced 
bv gravitation, motion, light, heat, electricity, and 
chemical affinity, and that these six may be produced by 
one of them, which in its turn cannot be produced ; but 
this is quite a mistake : the sole object of my letter being 
to endeavour to prove, that “ if the causation of all the 
phenomena of the universe be referred to one force,” (of 
the six above mentioned) “ it must be to gravitation, not 
to matter in motion;” therefore, if he has anything to 
uy for or against the theory, he must say it to the pro- 
pounder of it, not to me. — I am, &c. 

Georoe F. Hodwell. 


Chemical Notices from Foreign Sources. 

J. MINERAL CHEMISTRY. 

Preparation of Nabaltrate of Biamntb. — MM. 

Bechamp and C. St. Pierre recommend the following 


method of making subnitrate of bismuth ( Montpellier 
Medical, April, i860). They first make a neutral nitrate, by 
pouring nitric acid on powdered bismuth. The crystals 
of this neutral salt are drained, and then washed with a 
mixture of 1 part of acid and 3 of water. They axe then 
dissolved in as Bmall a quantity as possible ; and tho 
experiments of the authors have shown that a cubio 
centimetre of water, at 80®, containing 10 per cent, of 
nitric acid, is sufficient to dissolve 1 gramme of the salt 
i*| parts of water are now sufficient to precipitate a part 
of the crystallised nitrate so dissolved. The reaction is 
represented by the following formula ; — 

3(Bi s 0 3 ,3N0 s ,ioH0) + Aq = Bi I 0 3 3N0 4> a(Bi 2 0 3 ,3n0) 

+ 6NO # + *4110 + Aq. 

10 grammes of the crystallised nitrate should yield 6*3 
grammes of the subnitrate, but only two-thirds of this 
quantity arc obtained. The rest of tho bismuth, which 
remains in the mother liquors in the state of subnitrate, 
and not as oxide, may be precipitated by carbonate of 
ammonia. The salt precipitated by water gives, on analysis, 
16-98 of nitric acid, and 76-8 of oxide of bismuth. That 
precipitated by ammonia contains 80 per cent, of oxide of 
bismuth. The two products differ slightly. The second, 
when too much ammonia has not been used, has an evident 
crystalline texture, a faintly acid taste, and reddens litmus. 
The first is crystallised, and is slightly soluble in water ; 
it reddens litmus strongly and has a decided acid taste. 
The authors add, that all subnitrate of bismuth should be 
rejected which is in the form of an amorphous powder, 
is without taste, and docs not act on litmus. M. 
St Pierre recommends that, to free bismuth from arsenic, 
from 2-5 to s per cent, zinc should be added, and the 
whole heated strongly for an hour, a piece of charcoal 
being placed in the crucible to prevent the oxidation of the 
zinc. After this treatment the bismuth will contain neither 
arsenic nor zinc. 

Hew ll*«* for Perimlphate of Iroa. — M. Bacco 
employs persulphate of iron instead of nitric acid in 
Bunsen's battery, and so, it is said, has a constant power 
and no disagreeable smell. ( Repertoire de Chimie pure et 
Appliquee, liv. xl p. 354, i860.) 

Itrwction* of Holla wad Potash with Sitrlc wad 
Hydrochloric Acids — The chlorides of the alkalies, 
according to Von Baumhauer, are more easily changed into 
nitrates than the nitrates into chlorides. The reaction of 
equivalents of hydrochloric acid and nitrate of potash arc 
explained by the following formula: — 

5 KNOg + 5HCI = 4 KN 0 6 + KC 1 + NO*H + 4 HC 1 , or 
4 KN O* + 4HCI — 3 KNO t + KCl + NO t H+ 3HCI. 

The reactions of equivalents of hydrochloric acid and nitrate 
of soda are os follows 

3 NaNO g + 3HCI = aNaN 0 6 + NaCl + NO e H + zHCl. 
The residue of the decomposition is the same when either 
equivalents of hydrochloric acid and nitrate of soda and 
potash, or of nitric acid and chloride of potassium and 
sodium, arc taken. The same results happen if a mixture 
of hydrochloric and nitric acids is made to act on equiva- 
lents of potash and soda. When one equivalent of nitric 
acid acts on several equivalents of chloride of potassium 
and sodium, the results obtained arc the same : 5 equivalents 
of nitric acid give 4 equivalents of nitrate of potash, and 3 
equivalents of nitric acid give * of nitrate of soda. In a 
mixture of chloride of potassium and sodium the former 
is first decomposed by nitric acid, and the latter is not 
acted upon until after the total decomposition of the potash 
salt {Repertoire de Chimie pure et Appliqute, liv. xi p. 355, 
i860.) [The entire paper will be found in the “ Verslazen 
on Mededulingen dcr Koninselzke Akadcmic von Watcn- 
Schappen," vol. x. p. *6.] 

Prfwrvwtion of Chloride of line. — After 
quoting Dr. Hofmann’s account of the spontaneous 
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decomposition of chloride of lime from the Chemical News, 
vol. ii. p. 243, M. Ilarreaivil states (Ilepertoirc <h Chimiepure 
el Appliquct, lir. ii. p. 350) that he has found the chances of 
decomposition much lessened when the chloride has been 
submitted to great pressure. So treated, it becomes as 
compact and hard as a stone, and may be kept a long time, 
perhaps, without undergoing any change. The plan might 
be worth trying when the chloride is exported. “When 
required for use it would be necessary to reduce it to 

S wdcr again, but the author thinks the cost of this extra 
>our would be compensated for by the diminished cost 
of packing. 

II. OBOAX1C CHBMI8THY. 

Crystals of Protein* In the Potato. — Collil has 
obserred ( Journal fir Praktieche Chemie, bd. lxxx. s. 129) 
that the cortical cellules lying immediately under the 
corky envelope of the potato contained only a few starch 
granules, but have as well some transparent cubic crystals, 
which exhibit the same reactions as crystals of proteine 
compounds. The cellules seldom contain more than one 
crystal, which is in general attached to the primordial 
utricle, and is, more or less, enveloped by the liquid pro* 
toplasm. Dilute potash dissolves the crystals, while dilute 
acids transform them into globules, which appear to be 
coagulated. Boiling water does not alter their appearance, 
but coagulates them, and renders them insoluble in 
ammonia and acetic acid. 


LABORATORY MEMORANDA. 


Action of Iodine on Tnrpontin*. — I dp not 

find any mention of the consequence of adding iodine to 
turpentine in chemical works. If it has not been the 
subject of observation, I think that it might be worthy of 
the same. After the lapse of a few seconds from the time 
of adding a piece of iodine to turpentine, a most violent 
bubbling commences, developing heat sufficient to infiaine 
the mixture, except cooled artificially, co-existent with the 
development of heat is a disengagement of white gaseous 
vapour ; the result is, a dark -brown turbid liquid, still 
possessing the property of changing the colour of starched 
paper blue. After the mixture has been allowed to rest 
for a week or more, the liquid becomes perfectly clear, 
having deposited a dark -brown rcsinoid body capable of 
being melted by heat, but not inflaming readily, not 
soluble in a fresh quantity of turpentine, neither does it 
act upon starch as the solution still does. This solution 
produces a change in a soap liniment not observable when 
a mere solution of iodine is added, causing a beautiful 
white emulsion. The exact nature of the chemical 
change will probably be the formation of hydriodic acid, 
which dissolves in the spirit, together with the disengage- 
ment of carbonic acid, or, on being more fully investigated, 
the decomposition may be more complex. — James Dkauden. 

On a* 5T*w Form of Iodide of Potaulnn. — 

Although iodide of potassium when pure will endure a 
high temperature without undergoing decomposition, I 
find that when intimately mixed with about equal parts 
of ether, magnesia, silicic acid, baryta or fused boracic 
acid, and raised to a red heat in a crucible, copious fumes 
of iodine are given off, and that, if the contents of the 
crucible be afterwards dissolved in water and filtered 
(which is easy in the case of the magnesia or silicic acid), 
the liquid will contain an iodide of potassium having 
properties different from that of the ordinary iodide. The 
heat, I may as well mention, should be continued as long 
as any scent of iodine is given off, otherwise tho decom- 
position will not be complete. This iodide differs chiefly 
from the ordinary iodide in the amount of precipitate 
produced by acetate of lead being less owing to the 


smaller quantity of iodine contained in it ; also in its 
lieing less cosily crystallised. Bromide of potassium 
appears to undergo a similar decomposition under similar 
circumstances, as, when mixed with the above-mentioned 
substances, and subjected to heat, fumes of bromine are 
distinctly visible ; but I have not as yet either separated 
the salt or examined it. — Bernard Piffard. 

mcnirai ftoct*ty. — The next meeting of this Society 
will take place on Thursday, January 17, at 8 p.m., when 
there will be papers read “On the Analysis of the Saline 
Water of Purton, near Swindon, North Wilts,” by Dr. 
Noad, F.R.S., and “ On the Electrolytic Test for Arsenic,” 
by Professor Blox&m. 


ANSWERS TO CORRESPONDENTS. 


*»* In publishing lottors from our Correspondent* we do not thereby 
adopt tho views of the writers. Car intention to give both tides of a 

S uoKtlou will frequently oblige us to publish opinions with which we 
0 not agree. 


*,* All Rlilorial Communication* are to be addressed to Mr. ChooCis 
ana Advert itenent* and Btuinc/i Communication* to tho PcBUMins, 
Qiurrix, Born ti Co., at ths Office, lo, Stationers' ntil Court, 
London, E.C. 

J. Wright. — Dragon's Blood to a gum which can be obtained »t any 
lari :o drug warehouse in T/mdon. You might perhajis cx]*ricnce 
difficulty in obtaining it in the country. We do not know Its lowest 
ma> -kot price st present, s short time ago it fetched from £5 to £11 
per cwt. according to quality. 

A' DivgffiA.— (t\ (i), (3), In our next. (4). Bertholot's "Chimio 
Orf -aniquo,” reviewed in our last. Tho number can be obtained of Mr. 
No t. 170, Strand. It is in two largo volumes and costs £1. (5). Ths 
diw ount varies with every house you go to. Oertling, of Store Street, 
Bor Iford Square, Is the best jierson to apply to for accurate weights. 
Kit her grains or grammes may bo used. Wc prefer the former. The 
red uction of ono into tho other is oasily effected. 

. 1 . C. S — (1). Ralicylatc of oxide of methyl Is to bo met with in tho 
cn ide state in commerce under tho name of Wintorgrecn oil (oil of 
Oa ultheria Jrrocunibcn*) It may bo obtained in tho pure state by 
rectification, collecting that portion which distils at 4)$° Fahr. 

.P. M. — To clean iron, immerse the plate in dilute sulphuric acid for 
four or five minutes, then well scour with bran and water; transfer to 
a 1 nixture of dilute sulphuric and hydmcbloric.ncids, clean Again with 
bran, aud transfer to lime-water until required for use. This is the 
pbtn adopted by tho tin plato makers. 

iCVwjrin. — For several good receipts for making blacking, both liquid 
and paste, see Beasley's '* Druggists' Receipt-book,'’ 4th Edition, Fp. 
)iq„ 31$. Loudon: J. Chutvbiil. 

1. T. writes to ask if it is possiblo for a portom of two or throe -and- 
twe nty, by s change of country or diet, to incrcaso in stature. Tho 
on];,- increase would be in breadth. 

A . B. P. — Wo have scarcely yet decided whether to report them or 
not. 

B oofs Received, — "London Medical Practice; its Sins and Short- 
coming*.’’ London : Slrnpkin, Marshall and Co. “ On Cool Gas," by 
the Rev. W. R. liowditch. London : Van VooraL Braithwaito's "Hall- 
yearly Retrospect of Mcdicino.” London : Simpkin, Marshall and Co. 


THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7 d. 

A TABLE (reprinted from tho Chemical News, 

. and Revised by the Author.) showing tho more Important 
Articles of FOOD or" DRINK, and the Substances employed for 
Adu Iterating them. Especially suitable for Museums, Schools, 
Mcc banics' and other Institutions, as well as for Private ltcfcrcr.ee. 
Chemical News Office, 10, Stationers' Hall Court, London. 


THE ORIGINAL “DR. STEERS’ OPODELDOC.” 

26s. per dozen, usual Discount — Showcards. 

M r e feel it incumbent upon us to warn the Trade against buying 
an a (tide purporting to be the genuine, and which is sold at lower 
price . The original has " F. NEWBER Y, No. 45, St. Paul’s 
Chu cchyard,” on the Government Stamp. 
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THE ADULTERATION OF FOOD ACT. 

I.v another page will be found the Report of Dr. Letlicby 
with respect to the working of the Adulteration of Food 
Act in the City. The number of applications which he 
has received, in his capacity of Public Analyst, to 
analyse articles of food has been only four, and of these 
four articles three were adulterated, — one specimen of 
bread being particularly bad, containing at most only 50 
per cent, of wheaten flour. We are not told that any 
action was taken on his certificate, and the offending 
baker may still be manufacturing bread of a like quality. 
The only other sample of bread analysed is certified by 
the Doctor to be of pure wheaten flour. In both cases 
the names of the bakers arc given. Now, wo have no 
sort of objection to this, so far as regards the fraudulent 
one; but we would suggest that this practice is not 
advisable in the case of the supposed honest one, in the 
present state of the law, since it gives facilities to the 
rogue to obtain a certificate from an eminent analyst, to 
the effect that the goods he vends are genuine, whereas 
they may be the veriest trash in reality. All that is 
necessary to enable a man. to obtain such a certificate is 
to place half-a-sovereign in a friend's hand, to request 
him to purchase a loaf, or a pound of coffee, or anything 
else, at his shop, and take it to a Public Analyst to be 
analysed. Of course this specimon will be genuine, 
and the party, at the small cost of half-a-guinea, will 
have the satisfaction of seeing his name and address 
published in all, or most of the newspapers, as a vendor 
of genuine and unadulterated articles of food. Some 
may urge that it is in the interest of the public, and 
only just to the honest trader that his name should be 
published, if it were only to encourage others. To the 
I latter argument we have only to reply, that wc do not 
see the necessity for rewarding a man simply because he 
is not a rascal, every man being expected to do his duty 
to a matter of course. As regards tho public, what we 
have already said with ro*i>ect to the manner in which 
Mich a certificate can be obtained settles their interest 
in (he matter. Of course, supposing the sample to be 
bought by a trusty official, it would be a very different 
matter. A certificate of genuineness would, in that case, 
he a voucher to be relied upou, and it would be a benefit 
to the public to make kuown the place where bread 
could be purchased which was not a compound of bad 
wheaten flour, rice, and alum, combined with 44 per 
cent, of water. To publish the names and addresses of 
tradesmen, however, of whom (he analyst knows nothing 
beyond the fact that a person brings him samples of 
food bought at their respective shops, and which he finds 
to be genuine, can only result in the public being misled, 
if they do not think of the manner in which it was 
brought about, which the generality arc pretty certain 
tot to do. 

We have no sort of doubt that whatever the Act is 
capable of accomplishing Dr. Letheby will make it 
accomplish, but this will bo very little indeed, 'iho 


more conscientiously he labours, the more conspicuous 
will its weakness and inefficiency become. Timorous in 
its character, it betrays a fear of the trading-classes 
which we firmly believe to be unnecessary; for wo do 
not think that anything like a majority of the shop- 
keepers sell adulterated goods, ana only those who ao 
would object to an Act which would really protect the 
public, and, at the same time, be beneficial to all honest 
tradesmen. We pointed out many of its weak points 
when it was in its embryo Btate, but it was said that 
there was no hope of getting anything stronger through 
the present House of Commons. Wo trust, however, 
that an attempt will be made during the next Session to 
put some vitality into it, — an attempt which would have 
the better chance of success now that Dr. Letheby has 
demonstrated that the Revenue is robbed, by adultera- 
tion in one article alone, to tho extent of ubout £« 00,000 
annually. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Polyatomic Derivatives of Ammonia, 
by A. W. Hofmann, Ph.D., F.lt.S. 

(Continual from page tg.) * 

That the radical C .HiBr may, with justice, be con 
sidered as monobrominated ethyl is folly proved by tho 
two following facts : — First, when tnetnylphosphine 
is submitted to the action of brominated bromide of 
ethyl obtained by the action of bromine ut a high tem- 
perature on bromide of ethyl, a brominated compound, 
absolutely identical with tho one produced by the action 
of dibroatide of ethylene on triethylphosphiue, is 
formed. Secondly, when the bromethylaied bromide is 
submitted to the action of hydrogen in the nascent 
state, the bromide of trietbylphospnonium is obtained 
with all its properties,- — 

[(G.H^rX^H^PjBr + H* - HBr + [(€>H*),P]nr, 

The following scries is thus established : — 

Bromide of tctrethylphosphonium, 
[(G*H|H)(G t H 8 ),P]Br ; 

Bromide of chlorcthyl-triethylphosphomum, 
[(e 4 H t Cl)(G 1 H 4 ) 3 P]Br; 

Bromide of bromethyl-triethylphosphomum, 
[(G 4 H i Br)(G 1 H 4 ) 3 P*lBr ; 

Bromide of oxethyl-tricthylphosphoniura, 

[G,IIjHO) (GjIIj) jP ]Br. 

When the bromide of bromethyl-triethylphosphonium 
is acted upon by triethylphosphiue, the two substances 
combine, and give rise to the formation of the same 
diphosphouium salt which is produced directly by tho 
action of dibromidc of ethylene on triethylphospluuc, — 
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[ (G.HjBr) (^jH 4 ) S P ]Br + 

[( CjH ‘)" [o^HjjjP J Br *’ 

If ammonia bo substituted for tricthylphosphino, 
dibromido of cthylone-triothylphosphommonium is pro- 
duced, — 

[(G a H 4 Br)(G*) # P]B r + H^-[(G*)' 


Again, the ammonia may be replaced by any primary, 
secondary, or terliary monamine, when other more or 
less complicated bodies arc obtained. Instead of mon- 
amines, monarsines may be employed j in this case, phos- 

E harso ilium-coin pounds, containing at the same time 
oth phosphorus aud arsenic, arc formed. Amongst 
others, the author has studied the following com- 
pounds • 

Dibromidc of ethylenc-trimcthyl-triethyl-diphosphonium, 


j(C 4 H 4 )"^^^T , Br. 




Dibromide of ethylene- trimcthyl-ebricthy l-phosphammo- 

nium. 


Dibromideofethylone-methyl-triethyl-phosphammonium, 

f i'tr II 1 "(G^V'jP 1 jj r • 

(G H 3 ) H.Nj 

Dibromide of ethylene-tetrothvl-phosphammonium, 

T'Br. • 

{> - (g,h 4 )H s nJ - * 

Dibromidc of ethylene-pcntcthyl-phosphammonium, 


\,n U Vi!. • 

(Q»H s ) a HNj Ut -’ 


Dibromidc of ethvlene-liexcthvl-diarsonium, 

MW*)* 


r- c h w^H^AbT" . 
(G,H 4 ) 3 AsJ Ur *> 


Dibromide of ethylcnc-hexcthyl-phospharsonium, 




Dibromide of ethylcnc-hexethyl-arsammonium, 

MW 8 '- 


What has been said with regard to the bromethyl- 
ated bromide of the phosphorus scries, applies with 
equal force to the corresponding salts in the arsenic and 
nitrogen groups. 

A monatomic ammonium-salt may therefore be con- 
verted into a diatomic salt by introducing into the former 
a chlorinated or brominated radical, the chlorine or 
bromine of which presents a point of attack for another 
molecule of ammonia, the fixation of the ammonia giving 
rise to the formation of a diammoniuiu-eompound. On 
this principle it is evident that by the introduction of 
several molecules of chlorine or bromine into the 
monammoniuui, several equivalents of ammonia may bo 
associated to form a very extended series of polyammo- 
nium compounds. • 

The introduction of chlorine and bromine may be 
conceived to take place in two different ways. I11 the 
first place, one equivalent of hydrogen in the ammonium 
salt may be replaced by organic radicals, — ethyl, for 
instance, in which two, three, four, or five equivalents 
of bromine are substituted for the hydrogen. On sub- 
mitting these bodies to the uction of ummoniu, two, 
three, four, or five equivalents of the latter may be fixed, 


di-, tri-, tetra-, ponta-, and hex-ammonium salts being 
formed in this manner. 


(CLH.BrA'H .Nl'Br + zH,N= 
’(GjHjBrA'HjN’ 'Br + 3 H,N« 
YGjH Br^TIjN' 'Br + 4H,N= 


Br 4 )TI 3 N 


[(G-ha 


Br + 5H,N= 


G* 


'"H.N, 


Iter 


H; t N 4 ]"" Br„ 


"'"H V 
“uqe, 


H,»N. 


Br,, 


"Br,, 

'"Br c . 


Again, the accumulation of the bromine equivalents 
might be accomplished in a different manner. Several 
of the equivalents of hydrogen in the monammoniura salt 
might be replaced by a monobrominated organic radical, 
— mouobroniinated ethyl for iustancc ; under the influ- 
ence of ammonia, these compounds also would bo trans- 
formed into a series of polyatomic salts. 


[(G.,H 4 Br),lI 2 N]Br + 2H 3 N=r(C- s HA I "H, N, 
;(G;iI,Br VII N' Br + ” 


Br„ 

"" Br, 

"'"Br,. 


4 > 


G.H.V'H.oN* - 

[(GjI^Br), N]Br + 4 H,N. ~ ’ 

The author has already obtained a scries of tri- 
ammonium-compounds, of which the most interesting is 
diethvlenetriaminc. 

(G 3 H t ) 3 "J Xj 


H 4 


On the Separation of Tellurium from Selenium and 
Sulphur, by A. Oppe.vheim, Ph.D. 


N 0 difficulty occurs in separating tellurium from sulphur- 
In fact, although they are frequently, in nature, found 
together, combined with bismuth, they are not isornoi- , 
phous, and, although there is u simple relation between 
their combining numbers, there arc but few analogies be- 
tween theircompounds, 110110 of which aro found to crystal- 
lise iu the same system. On the other hand, certain 
compounds of tellurium with chlorine, iodine, and bromine 
arequitesimilar to the analogous compounds of antimony ; 
both tellurium and antimony crystallise in the same 
system, and antimony precipitates tellurium from a 
solution of tcllurous acid in hydrochloric acid, while 
tellurium again precipitates antimony from its per- 
cliloridc. '1 xic combinations of tellurium with antimony 
and with arsenic have the appearance of alloys, and 
differ in their properties entirely from sulphurets. The 
diversity of tellurium and antimony is also demonstrated 
by the existence of fully crystallised double sulphurets 
of tellurium with alkalies ; while, on the other hand, 
tellurium is not capable of replacing sulphur in sulphur 
suits. In a word, the analogies between sulphur aud 
tellurium would, perhaps, not have been considered 
obvious, did not selenium form a connecting-link between 
the two, offering, in many respects, great similarities 
with the former, and, in other respects, with the latter 
element. Both selenium aud tellurium are precipitated 
from tcllurous and selenious ucids, by means of sul- 
phurous ucid, protochloride of tin, metallic tin, and 
several other metals. The difficulties arising in the 
separation of tellurium, selenium, and sulphur consist, 
therefore, in the analogies between tellurium and 
selenium and between sulphuric and selenic acids. The 
usual way of separating selenium from tellurium is 
hosed upon the insolubility of seleniato of barytes. But 
the difficulties in preparing selenic and telluric acids, 
and the slight solubility of the teliurate of barytes, make 
this process u very tedious one. A mixture of selcninte 
and sulphurate of barytes arc sometimes separated by 
reducing tho former iu a current of hydrogen and dis- 
solving the seleuide in hydrochloric acid. I tried, 
gome time ago, to fouud an easier method of determining 
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these elements, based upon the different way in which 
they are acted upon by cyanide of potassium. 1 Sulphur 
is dissolved when fused with this compound and not 
precipitated by hydrochloric acid. Selenium — as Mr. 
Crookes was the first to observe — is likewise dissolved 
and precipitated as such by any acid. Tellurium docs 
not only not form a tellurocyanide when fused with 
cyanide of potassium, but takes the place of the cyanogen 
therein, forming telluride of potassium, which dissolves 
in water, with a purple colour, and is speedily decom- 
posed, by the action of the air, into potash and metallic 
tellurium. This process, however, is imperfect, on 
account of a slight loss, which was first ascribed to the 
volatility of the elements at the temperature employed. 
The loss, however, occurs chiefly on the side of tellurium, 
which, of the three elements, is the least volatilous; 
and lately, whilo repeating the experiments, I observed 
that it was owing principally to part of the tellurium 
being oxidised and dissolved as telluriatc of potash. It 
also became evident that, instead of melting tho elements 
with cyanide of potassium, it sufficed to digest them 
with a solution of the salt. Sulphur and selenium arc 
thus completely dissolved. A small proportion of tel- 
lurium forms tellurite of potash, and tho rest remains in 
the metallic statel The separation of tho elements was, 
therefore, conducted in tho following manner : — A 
mixture of them, reduced to a fine powder, was boiled 
with a solution of cyanide of potassium in a water-bath 
for about eight hours. Tellurium was then collected on 
0 filter. Selenium was precipitated in the filtrate by 
means of hydrochloric acid, and the second filtrate was 
mixed with some sulphite of soda, heated, and allowed 
to stand for twenty-four hours. Tho portion of tellurium 
which had been dissolved as tellurite of potash was thus 
completely precipitated. It was then auded to the other 
portion collected on the filter, dried in the water-bath, 
and weighed. Selenium was determined in a similar 
manner, whilst the quantity of sulphur present was 
indicated by the difference in weight between the 
quantities employed and obtained anew. In this manner 
results of sufficient exactitude were arrived at, as for 
instance : — 


firms. 

Employed. 


firms. firms. 
Obtained. Calculated. 


Tellurium 

Selenium 

Sulphur 


1-190 

f as 
t as 

Tellurium 
Tcllurous acid 

ri 7 2> 

o*oi6) 

1-188 

0*270 

« 

• • • 

0*171 

— 

0*128 

• 

« • • 

— 

0*129 


The same method may be employed for separating 
selenium from metals not soluble in cyanide of potas- 
sium. But if iron, copper, or other metals arc present, 
which form soluble compounds with the re-agent, partly 
precipitated by hydrochloric acid, it is necessary to 
dissolve the mixture of the elements in acids, and to add 
a quantity of Bulphurct of ammonium, sufficient to 
dissolve the selenium and tellurium. They must then 
bo precipitated from this solution as sulphurcts, and 
treated with cyanide of potassium, after the manner 
described. When sulphurct of selenium is acted upon 
by cyanide of potassium, the selenium is first dissolved, 
*?d a residue of sulphur remains behind, which 
disappears but slowly. The red modification of selenium 
is dissolved more easily than tho block. Selenious acid 
eannot be reduced by being boiled with cyanide of 
potassium. 


1 Journal /Hr ProMitcht Chtmit, vol. lxxl. 


On the Production of Ethylaminc htj Reactions of the 
Oxy-ethcrs ,* by M. Carey Lea. 

While engaged in making a scries of experiments on 
this subject I met with tho paper of Juncadella (Rep. 
de Chimie pure, t. i. p. 173) and tho observations of 
Do Clermont (Ibid. p. 274) on the same subject. Find- 
ing that the subject had less novelty than I supposed, I 
merely offer here one or two of tho results which I have 
obtained. 

Nitrate of ethyl, C.H-O, NO } , heated in scaled tubes 

• II 1 

with chloride of mercuramraonium j N Cl for many 

hours in the water-bath, did not appear to react upon 
it. Kept for some time in a boiling saturated solution 
of chloride of calcium the tubes, although extremely 
thick green-glass combustion-tubo of small calibre was 
used, exploded with great violence, shattering the vessel 
in which they were contained, although they had been 
wrapped in strong cloth. 

Nitrate of ethyl, heated in a sealed tube with chloride 
of zincammonium ^ j N Cl in tho water-bath, does not 
appear to act upon it. 

Nitrate of ethyl, heated in the water-bath in a sealed 
tubo with carbamate of ammonia NIIiO, NH^C^Oa dis- 
solves the salt. On cooling, radiated crystals form. The 
contents of the tube evaporated to dryness with excess 
of chlorhydric acid, and then exhausted with other, to 
which a few drops of strong alcohol have been added, 
yielded a solution which gave a chamois-coloured preci- 
pitate with bichloride of platinum, consisting of chloro- 
platiimte of ethylamine. 

•1185 gm. substance gave ’0465 metallic platinum 
corresponding to 39-25 per cent; theory requires 39-29. 

The product was but small. Probably portions re- 
mained undissolvcd by tho ether. No doubt portions of 
di- and tri-ethylaininc are also formed in the above re- 
action, ii\ the same maimer as iu those of the halogen 
ethers with ammonia. 


An Account of Ouy's Hospital Well, by 
William Odling, M . B ., F . R . S . 

In 1858, it was determined to sink a deep well at Guy’s 
Hospital, which should yield a quantity of excellent 
water, sufficient to supply the entire wants of the insti- 
tution. The well, with its appurtenances, was planned 
and constructed by Mr. II. W. Mylne, C.E., F.li.S. It 
was commenced in the winter of 1858, and completed in 
the summer of the following year. Its total depth from 
the surface of the yard is 297 J feet; its depth down to 
the chalk, 197 feet; and, consequently, its depth into 
the chalk, ioo.\ feet. The level of the yard is two feet 
above Trinity high-water mark. The following tablo 
gives an enumeration of the principal strata gone 
through, with their respective thicknesses, in feet : — 

Foot. 

Made ground . . . 

Peat 

Gravel .... 

London clay . . 

Red and yellow mottled clay 
Blue shelly clay . • 

lied mottled clay 
Sand and clay, with pebbles 
Gray sand .... 

Chalk . . . . 

» 97 * 

* Head before tho American AutociaLiou for tho Advancement of 
Science, at Newport, Auguat, 1S60. 


!2 

2 

*4 

63 

*4 

7 

10 

»5 

44 

ico.V 


( CiimiCAj. Nkws, 
( Jan. 19, it)6i. 
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An Account of Guy 8 Hospital Well. 


The water supplied by the well is bright and colour- 
less to the eye, brisk and pleasant to the taste, and has a 
marked alkaline reaction to test-paper. Its tempera- 
ture, when fresh from the well, was found to be j+°, 
that of the atmosphere being 65-5" F. When boiled, 
the water becomes slightly turbid, from the deposition 
of the carbonates of lime and magnesia, which the excess 
of carbonic acid, driven off by ebullition, formerly held 
in solution. When boiled down to half its bulk, the 
clear water filtered from the deposit docs not afford any 
evidence of the presence of cither lime or magnesia. It 
has still, however, a strong alkaline reaction, from the 
carbonate of soda which it contains. This filtered water, 
when slowly evaporated, yields a white, saline residue, 
in which crystals of chloride of sodium and sulphate and 
carbonate of soda may be readily distinguished by micro- 
scopic examination. The residue left by the evaporation 
of the water to dryness undergoes, when heated to 
redness, a slight charring, from the presence of a small 
proportion of organic matter, but does not evolve any 
ammoniacal vapour recognisable by delicate test-paper. 
In addition to tho constituents already mentioned, the 
water was found to contain some potash-salt, minute 
quantities of phosphoric acid, iron, and alumina, and a 
8carcely-perccptible trace of nitric acid, but no ammonia. 
The specific gravity of the water at 6o° F. is 1000-77.. 
Its total solid contents amount to 51-69 grains per gallon. 
This residue is composed of the following constituents, 
in the quantities indicated : — 


Separate Constituents. 

Grains 

J“or 

Chlorine . 


Gallon. 
• 9*7 S 

Sulphuric acid 

• • • • 

. 9-24 

Carbonic acid . 

• • • • 

. 6-90 

Silicic acid 

• • • • 

. 0-79 

Lime 

• • • • 

. 1-47 

Magnesia 

• • • • 

. 1-15 

Soda 

• • • • 

• 1387 

Sodium . . 

• • • • 

632 

Potash 

• • • • 

. o-66 

Phosphate of iron 

and alumina 

. 0*05 

Organic matter 

. 

• 0-94 

Total bv summation . 

• 5 r, 4 

Total by direct experiment 

• 5**69 


A sufficient amount of sodium to combine with the 
whole of the chlorine was calculated as sodium, the 
remainder as soda. The phosphate of iron and alumina 
w as determined as follows : — A portion of the water was 
evaporated to dryness, and the residue, after ignition at 
a low red heat to destroy the organic matter, treated 
with an excess of hydroculoric acid. This was expelled 
by evaporation, and the dried residue heated to about 
250 0 , to separate tho silica. The resulting mass was 
then treated with slronghjdrochloric acid, and dissolved 
in hot water. A few drops of nitro-muriatic acid were 
next added to oxidise the iron, after which tho solution 
was filtered. Tho filtrate was precipitated with a slight 
excess of ammonia, and the wholo gently heated. After 
standing for a night, the pale ochrcy precipitate was 
collected on a filter, washed, dissolved in hydrochloric 
acid, reprecipitatcd by ammonia, collected on a filter, ■ 
washed, dried, ignited, and weighed. The ignited mass 
was then treated with a little carbonate of soda, to render 
it soluble, and dissolved in hydrochloric acid. Phos- 

S boric acid, alumina, and sesquioxide of iron were 
etectcd in the resulting solution. There was more than 
sufficient iron and alumina present to carry down tho 
wholo of tho phosphoric acid. Tho organic matter was 


estimated by evaporating a portion of the water to 
dryness at 250°, then igniting the residue for some time 
at a low red heat, moistening it with water, treating the 
moist mass with carbonic acid for several hours, and 
then again drying at 250 0 . After this restoration of the 
carbonic acid, driven off from the lime and magnesia, 
tho loss on ignition was considered to be organic matter. 
This method of determination, introduced by Dr. Clark, 
though not rigidly accurate, is, I believe, the best at 
present known. The other estimations were made in 
tho usual manner, and do not coll for any remark. 

In the evaporated residue, the acid and basic consti- 
tuents of tho water seem to be combined with one 
another, somewhat in the manner indicated below : — 


Combined Constituents. 

Chloride of sodium . 
Carbonate of soda . 

Sulphate of soda 
Sulphate of potash . 

Carbonate of lime . 

Carbonate of magnesia . 
Silica . . 

Phosphate of iron and alumina 
Organic matter 


Grain* 

per 

Gallon. 

16-05 

12-36 

15-21 

1- 33 

2- 62 
2*37 
0.79 
0-05 
094 


Total residue .... 51-72 

It is observable, however, that the mode in which the 
different constituents are combined in the residue affords 
no information as to the mode in which they aro com- 
bined in the water itself. It appears probable, indeed, 
that, in the water, every acid is united with every base, 
so as to form the greatest possible number of salts, the 
amount of each different salt formed being dependent 
conjointly upon the relative masses and affinities of its 
constituents. Even the arrangement of the different 
constituents of the residue, to form definite salts, is, to 
some extent, a conventional affair. Thus, in the above 
statement of results, the silica is placed apart, in 
accordance with ordinary custom. It was ascertained, 
however, that in the dried residue of the water, and 
still more in the considerably evaporated water, a portion 
of the silica existed in the state of silicate of soda, and, 
doubtless, the silica in the natural water was also present 
in that form. The magnesia, again, is set down as a 
mono-carbonate ; whereas, neither in the water nor the 
residue does it really exist in that state, but in the 
fonner os bicarbonate, and in the latter as three-fourths 
carlionatc. The water is but sparingly aerated. The 
total quantity of carbonic acid in a gallon was found to 
be, as a mean of two concordant determinations, 13-98 
grains. Deducting tho 6-90 grains of fixed carbonic 
acid, wc have an excess of 7-08 grains, or just sufficient 
to convert the neutral carbonates into the state of bicar - 
bonates, so that practically the water contains no free 
carbonic acid. There were also present in a gallon of 
the water 5-49 cubic inches of nitrogen, and 0-91 cubic 
inches of oxygen gas, measured at mcou temperature 
and pressure. The low ratio of tho oxygen to the 
nitrogen is probably duo to a portion of the originally- 
dissolved oxygen having been expended in oxidation, 
during the percolation of the water through the earth. 
The water of which the above-described analysis was 
made was taken from the well on May 16th, i860. 
Another sample was taken on July 23rd, i860. The 
total residue in this second sample was found to be, as a 
mean of two experiments, 50 84 grains, 1 including 0-7 

1 Dr. Tnylor examined the water in Octobor, I8J9, find found It to 
yield 47 grains per gallon of fixed residue. 
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On the Alloys of Copper and Zinc. 


grain of combustible matter. In the interval between 
the taking of the samples thero had been more than 
7 1 inches of rainfall, which may possibly have had to 
do with the slight diminution in the amount of solid 
contents yielded by the water. 

In the following table, the analytical results obtained 
with Guy’s Hospital water aro compared with those 
obtained with some other deep-well waters in London, 
to which allusion is about to bo made : — 


Constituents. 

L 

II. 

III. 

IV. 

V# 

▼I. 

Chloride of sodium 

16*05 

12*7 

19*04 

10*53 

1392 

14*30 

Carbonate of soda . 

12*36 

ii*6 

11*37 

863 

10*92 

6*73 

Sulphate of soda . 

15*21 

24*25 

20*27 

1314 

10*75 

15-69 

Sulphate of potash 

1 "33 

— 

1*33 

— 

2*10 

1*92 

Carbonate of lime . 

2*62 

6*18 

2*74 

3*5° 

4 * 14 

539 

Carbte. of magnesia 

2*37 

1*08 

2*07 

1*50 

2*98 

3*20 

Silica 

0*79 

0*44 

0*40 

0*50 

0*70 

o-6o 

Phosphate of iron 



) 

1 



ami alumina 

0*05 

043 

0*97 

• traces 

traces traces 

Organic matter 

0*94 

— 

o*66l 




Total grs. pergalln. 

5 1 72 

56*80 

58*85 

37*80 

45 ' 4 » 

47*83 


No. i. is mv analysis of Guy’s Hospital water. 

No. ii. is 5 lr. Graham’s analysis of the water from 
Messrs. C’ombc and Delafield’s well in Long Acre. In 
his analysis, the phosphoric acid was considered to be in 
combination with both iron and lime ; so that the 0*43 
grain, in the table, should be set down to phosphate of 
iron and lime, instead of to phosphate of iron and 
alumina. 

No. 111. is Mr. Dugald Campbell’s analysis of the water 
of the Orange Street well, from which the fountains in 
Trafalgar Square are supplied. I have made a trilling 
alteration ir^ the arrangement of his results, so as to 
make them comparable with my own. 

No. iv. is Mr. llrandc’s analysis of the water of the 
Mint. 

No. v. is my analysis of the chalk spring water, and 

No. vi. my analysis of the sand spring water, from a 
deep well at Mr. Buniett’s Distillery, in Vauxhall. 

(To bo continual.) 
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On the Alloys of Copper and Zinc, 
by Frank H. Stoker. 

(Continued from pngt 24 ) 

This alloy readily admits of being rolled, cither hot 
or cold, and may be subjected to the operations of 
hammering or drawing without detriment, while alloys 
containing only a few per cent, more copper can be 
rolled hot only when the sheets are raised to a very 
high temperature. Even then it is exceedingly difficult 
to obtain thin sheets without cracking their edges. 

On the other hand, alloys containing somewhat less 
than 60 per cent, of copper cannot well be rolled hot, 
since, when the ingots are heated, the exterior — espe-. 
cially at the corners — is liable to become pasty before 
the centre is soft enough to admit of being rolled. 

In the preparation of tho alloy of 60 per cent, of 
copper, now so extensively used for sheathing vessels, 
under the name of Muntz's sheathing or yellow-metal, 
— also known as malleable brass,— it is the custom of 
founders to reserve a portion of the zinc which has been 


weighed out for a charge, until the alloy in their pots 
or furnace has become sufficiently hot; 1 the last portions 
of zinc arc then added in Bmall pieces, a sample of the 
allov being tested after each such addition. This is done 
by (lipping out a small portion of the melted mass and 
pouring it into a mould ; a little ingot, five or six inches 
long by an inch or less in thickness, is thus obtained, 
which,' after cooling, is broken on an anvil, and its 
fracture observed. If this docs not exhibit a smooth 
and homogeneous surface, more zinc is added to tho 
alloy. The accuracy with which an experienced workman 
can’thus obtain the desired allov is truly astonishing, 
the more especially since this homogeneous alloy is 
confined within very narrow limits. 

It is stated by founders that the alloy of 60 per cent, 
of copper and 40 per cent, of zinc will present almost 
precisely the same homogeneity of fracture, whether the 
test ingot prepared from it be cooled slowly, by exposure 
to the air, or rapidly, by plunging it into cold water, 
while alloys containing cither more or less than 60 per 
cent, of copper aro liable to assume different structures, 
according as they arc cooled with greater or less 
rapidity. Two ingots are, therefore, sometimes cast on 
each trial of the alloy, one of which is cooled in water 
and the other in air, for comparison. This double test 
is, however, deemed superfluous by skilful workmen. 

I may remark, in this connection, that I have repeat- 
edly obtained crystals, by the method of partial cooling, 
from portions of melted yellow-metal taken from the 
founder’s pots at tho moment it had afforded them a 
satisfactory test. These crystals ore in no wise different 
from those obtained by myself from alloys of almost 
identical composition. 

Although, ns has been stated, the tendency to form 
fibres seems to have censed at tho alloy containing 60 
per cent, of copper, I cannot but think that the limit of 
its influence is less clearly defined than tho “ test ” of 
yellow-metal founders would seem to indicate. In the 
circumstances under which this test is applied, it is 
doubtless truo that no fibres are formed ; but it is a 
matter of experience with manufacturers of yellow- 
metal, that the texture of the huge ingots from which 
the sheets of sheathing are rolled is no longer so homo- 
geneous ns that of tho small test ingot ; they affirm also 
that this texture may vary greatly, according to the 
conditions in which the ingot is allowed to cool. It is 
evident, therefore, that during the processes of hot and 
cold rolling, and of annealing, to which the alloy is 
subsequently subjected, its texture mny undergo various 
changes ; while it is certain that the comparative dura- 
bility of the sheathing, when exposed to tho action of 
sea- water, must in great measure depend upon its 
relative compactness. If it be open and porous, as 
would be the case if a trace of the fibrous structure were 
resent, it is clear that the sheathing would soon bo 
estroyed, — not only because the salt water would conic 
in contact with its interior portions, but also since the 
individual crystalline fibres of the alloy would, doubtless, 
resist its action more completely than the amorphous" 
matter attached to them or contained in their interstices ; 
from this a galvanic action would be produced, which 
could not fail to promote the corrosion of the alloy. 


' Tho temperaturo to which tho alloy la brought boforo pouring 
Is considered to bo n jiolnt of much importance by founders. In their 
opinion, ft very inferior alloy would bo formed if It were not licatod 
much more strongly than would bo necessary to maintain it in tho 
liquid ntato. Compare) llolloy, Zur Kcntniu Jtr Moltrulareigmteho/t'n 
iUt Zink*, Ann. Ch. v. I'hnrm., xcv. joi. This subject is evidently 
connected with tho phenomena of tempering described In another 
l«ut of this memoir. 
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The Adulteration of Food Act in the City. 


{ CiinncA i News, 
Jan. 19, 1861. 


One of the most common complaints against yellow- 
metal arises from a tendency which some specimens of 
it exhibit to become so friable, after an exposure of 
longer or shorter duration to sea-water, that the sheets 
may readily be broken in pieces, sometimes even 
between the fingers. Attention has recently been called 
to this subject bv Bobicrrc (Theses presentees a la 
Faculte des Sciences dc Paris. “ These dc Physique : 
Des Phtnonu'ncs electro-chimiqucs qui caracttriscnt 
V Alteration, a la Mer, des Alliagcs employes pour doubler 
les Navires,” p. 61. Nantes: Imp. Busscuil. 1858,) 
who would refer such cases more particularly to chemical 
conditions depending, as he thinks, upon the too great 
proportion of zinc which is used in tnc preparation of 
the alloy, yellow-metal, as well as to tnc changes of 
composition produced by hot-rolling. 

I cannot agree with this conclusion. In my own 
opinion, the other alternative which Bobicrrc has 
suggested, namely, peculiar arrangement of the molecules 
of which the alloy is composed, furnishes the true expla- 
nation of the difficulty. It is, however, possible that at 
times, when the temperature of the reverberatory, in 
which the alloy is heated before passing to the rollers, 
is not properly regulated, zinc may be burned of! from 
the exterior portions of the sheet, and that the alloy, 
richer in copper, which would thus be formed, may sub- 
sequently be pressed into the body of the sheet during 
tho operation of rolling. An alloy destitute of homo- 
geneity would result from this treatment, which could 
hardly be durable in any event. Instances of this sort 
must nevertheless be rare, for no part of the process is 
watched by the manufacturers more scrupulously than 
this. 

It must also be borne in mind, that, of the enormous 
quantity of yellow-metal which is now used by the 
merchant vessels of Great Britain and of this country, 
—all of which is composed of 60 parts of copper and 
40 parts of zinc, and rolled hot,— only a comparatively 
small portion passes into the friable condition to which 
I have alluded. 

In most cases the alteration which the sheathing 
undergoes is gradual and regular, and the portion which 
remains after the wear of several years Is still malleable. 
Indeed, the absolute amount of sheathing which becomes 
friable is entirely out of proportion with the annoyance 
to which it subjects ship-owners for it rarely happens, 
even in the worst instances, that more than one-third of 
tho sheets’ upon a vessel become friable, tho remainder 
being in good condition. 

. The friability is, therefore, a purely accidental occur- 
rence, and by no means a necessary consequence cither 
of hot -rolling or of the presence of 40 per cent, of zinc 
in the alloy, as has been implied by Bobierre (Theses, 
p. 77). I am strongly of opinion that it might bo in 
every instancecntirely obviated by methodically annealing 
or tempering the sheets of alloy in such a manner that 
jio fibres could form in them, and that their structure 
should be homogeneous. 

Bobicrrc, in his very able thesis, to which T have 
already alluded, has urged that it would be well to 
discontinue the use of tho alloy containing 60 per cent. 


1 Whenever the destruction of n portion of tho sheathing require* 
hut a ship l>e hauled up for repaint, It is customary, since this opera- 
ion is an expensive ono, to neshcatho the vossol entirely ; for, as the 
riablo sheets aro interspersed among tho others, and sinco all tho 
hoots are snmowhat worn. It would lie bad economy to attempt any 
artial repaint. Of course tho owner of the vessel regards tho entire 
nit of sheathing as being worn out, and forms his opinion of tho 
suability of yellow-metal In accordanco with this viow. 


of copper, which admits of being rolled hot, and to 
substitute for it sheathing prepared from alloys contain- 
ing about 66 per cent, of copper, which can only be 
prepared by a most laborious process of cold rolling. It 
is true that the fibres which I have described would in 
this ense probably never be encountered. Still, there are 
several important objections to the proposition of M. 
Bobierre. Not only would the method of cold-rolling 
consume a much greater amount of time and labour, but 
it would be exceedingly difficult, if not impossible, to 
procure any alloy the composition of which could be 
maintained so nearly constant as is the case with yellow- 
metal. * 1 It is not probable that a test like the one applied 
to this alloy could be found anywhere else in the whole 
series. 

It is frequently stated in chemical text-books that 
yellow-metal is always prepared from “ best-selected ” 
copper, and one is led to infer that a metal of peculiar 
purity is alone used in its manufacture. This may once 
nave been the case; but since the immense increase in 
the \isc of this alloy, it would no longer be practicable 
to obtain a sufficient quantity of copper of uniform 
character, or, indeed, of any one kind, from which to 
prepare the large quantity of sheathing which is used. 
In an establishment where expense would lie a secondary 
consideration, as, for example, in a Government work- 
shop, it might still bo possible to prepare an alloy 
constantly from the same sorts of copper and of zinc, in 
which case, although the amount of zinc lost would 
probably be subject to considerable variations, one might, 
nevertheless, soon be able to control the process, ami to 
prepare an alloy of the composition proposed by 
Bobierre, so that only trifling variations should occur in 
the composition of the product. But in ordinary practice 
manufacturers are compelled to make use of tho most 
varied kinds of copper, not only because the supply of 
the best sorts is limited, but particularly from the fact, 
that, owing to the competition which exists between the 
various foundries, — or, rather, by force of the laws which 
regulate supply and demand, — they are obliged to 
rc-melt larger quantities of old copper sheathing, 1 the 
origin of which is unknown to them, and which may 
have been originally prepared from copper of inferior 
quality. 

(To bo continued.) 


The Adulteration of Food Act in the City. 

The following extracts aro taken from Dr. II. Lethehy’s 
“ Quarterly Report on the Sanitary Condition of the 
City of London — 

In the matter of this Act, I have had but four 
applications for analysis. These aro ono for milk, two 
for bread, and one for mustard. The milk was 
delivered in the ordinary way to a householder in 
Martin’s Lane, Cannon Street, and it was adulterated 
with water. One of the samples of bread was said to 
have been purchased of Mr. Negus, 158, Bishopsgnte 
Street : it was adulterated with ncc and alum, and con- 
tained about 44 per cent, of water. The other sample 


* An alloy of constant composition might, however, possibly be 
prewired, by adding known quantities of melted copper to determined 
volume* of molten yellow -metal which had been prepared by tho 
usual method. 

1 The popular notion Hint a better— “ more compact "—product U 
obtained by rt mtltinp any alloy, may also havo some connection with 
this custom, 
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was said to have been purchased of Mr. Clunie, at Xo. 
4, Finsbury Pavement : it was genuine bread, of good 
wheaten flour. The sample of mustard was said to 
have been obtained at Mr. Column's, in Cannon Street; I 
it consisted of mustard meal, wheaten flour, and tur- 
meric; but consideiing that the proportion of wheaten 
flour was not excessively large, and that it is a common 
and necessary practice to dilute the meal of mustard, in 
order that it may be used ns an agreeable condiment, I 
do not think that the mixture waB an adulteration, and 
therefore I certified that it did not contain anything 
injurious to health. 

I am very anxious that the practical working of this 
Act should be of advantage to the public, and should be 
brought fully and fairly into operation within the City. 
This, however, must be effected by the energy of the 
citizens themselves; for, however desirable it nmv be to 
expose the frauds and dangers of adulteration, the Act 
has uot contemplated that the exposure should be 
brought about by the offices of the common informer. 
In every case, therefore, the public must initiate the 
inquiry by a fair and open purchase of the article sus- 
pected to be adulterated ; and as far as my duties are 
concerned, as the Analyst appointed for the City, I 
shall endeavour so to conduct every analytical investi- 
gation, as, on the one hand to expose fraud, and on the 
other to protect the interests of the honest dealer. 
Whether it may be thought desirable, hereafter, to un- 
dertake an extensive series of systematic examinations 
of the various articles of food and drink, for the purpose 
of exposing the fraudulent practices of trade, is a matter 
that will require serious consideration. At present, 
however, the effectual working of the Act must rest 
entirely with the public; and with the view of indica- 
ting the right mode of proceeding, I have reproduced in 
the Appendix an abstract from my recent report, on the 
practical working of the Act. 

Of the many classes of adulteration that deserve 
attention, there are none so serious in their consequences 
as those which affect the stamina and health of the 
people. The adulteration of bread, for example, with 
materials that lessen its nutritive value, is not merely a 
fraud on the pocket, but is also a fraud on tho constitu- 
tion of the consumer ; for that which diminishes the 
flesh-forming constituents of 60 important an article of 
diet, must necessarily be a means of impairing the 
growth of the animal fabric, and of weakening tbo 
force of labour. 

In some cases of adulteration, the practice of it has a 
far more extensive relation to the aft'uirs of the commu- 
nity than at first sight appears. To take the sophisti- 
cation of beer and porter as nn instance : it is well 
known that the publicans, almost without exception, 
reduce their liquors with water after they arc received 
from the brewer. The proportion in which this is added 
to the beer at the better class of houses is nine gallons 
per puncheon, and in second-rate establishments the 
quantity of water is doubled. This must he compen- 
sated for by the addition of ingredients which give the 
appearance of strength, and a mixture is openly sold for 
this purpose. The composition of it varies in different 
ease* ; for each expert lias his own particular nostrum. 
The chief ingredients, however, are a saccharine body, 
as foots and liquorice to sweeten it ; a bitter principle, 
as gentian, quassia, sumach, and terra jnponicn, to give 
^stringency ; a thickening material, ns linseed, to give 
body ; a colouring matter, us burnt sugar, to darken it ; 
cocculus indicus, to give a false strength ; and common 
salt, capsicum, copperas, and Dautzic spruce to produce 


a head, ns well as to impart certain refinements of 
flavour. In tho case of ale, its apparent strength is 
restored with bitters and sugar-candy. Now, apart 
from the question of how much injury is done to tjje 
health of the consumer by this practice, or how largels 
the fraud on the pocket of tho purchaser, it is a matter 
of interest to know what is the effect of it on tho 
revenue. There are, I believe, about 6200 publicans 
and beer retailers in this metropolis. Supposing that 
each, on an average, has a salo for only six barrels of 
beer and porter per week, and that the "degree of dilu- 
tion is but to the extent of five gallons of water per 
barrel, in the aggregate there would have been used 
186,000 gallons of water per week. This, if properly 
and honestly brewed into beer, would have required 
about 1722 quarters of malt; and as each quarter of 
malt pays a duty of 22s. fid. to the revenue, there is a 
fraud of rather more than £1937 sterling per week, or 
nearly £100,800 per annum. In like manner almost 
every such fraudulent practice of trade has a wider 
relationship to the public interests than tho mere act 
itself would imply. I will not, however, pursue this 
further at present ; and, in leaving it, I venture to 
express a hope, that as the public interests are so largely 
concerned in the general application of this Act of Par- 
liament, its execution will be faithful and vigorous. 

Abstract of the Hcport on tbe 1'ructiral 
Worklnir of tbo Act. — According to the provisions 
of the Act it is necessary that the different states of 
the investigation shall bo conducted in a systematic 
manner. 

First. In respect of the Purchasing of the Article . — In 
all cases the purchaser of an article suspected to be adulte- 
rated, shall, directly be has purchased it, and before I10 
removes it from the shop, give notice to tho dealer, or 
tbe person serving him, that lie intends to have tho 
article analysed ; so that tho dealer may have the oppor- 
tunity of accompanying the purchaser to the analyst, or 
of securing the article in such a manner as to prevent 
it from being tampered with. This will be necessary, in 
order that proof may bo furnished of the identity of tho 
article examined. 

Second. As regards the Analysis . — Wherever an 
analyst is appointed, any purchaser of an article of food or 
drink, shall be entitled, on payment to tho analyst of a 
sum not less than two shillings and sixpence, nor more 
than ten shillings and sixpence, to have the article 
analysed, and to receive from him a certificate of tho 
result thereof. Considering, however, that it is not easy 
or practicable to draw up a scale of charges for the 
various kinds of investigations contemplated by tho 
Act, and that tho fee named will rarely cover the 
expenses of the analysis, it will, I think, be expedient 
to fix an uniform charge, intermediate in the scale, say 
five shillings, for each analysis. This will prevent a 
great deal of complexity, and will, at the same time, 
show that the object of tho charge is Hot to cover the 
expenses of tho inquiry, but rather to guard tho dealer 
against unnecessary annoyance and groundless com- 
plaint. The poor, however, alio arc the chief sufferers 
from adulteration, will, I four, be unable to pay the fee 
named; and, unless something be done to assist them in 
the matter, they will be shut out, most completely, from 
the benefits of the Act. I would suggest, therefore, 
that you give to the analyst a discretionary power to 
conduct such inquiries for the poor without fee. It is 
necessary, however, that a complaiut should first come 
to him from a poor person, and tho complainant should 
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. be entitled to leave -with the analyst a sample of the 
suspected qrticle, together with the name and address of 
the dealer; and if, in the judgment of the analyst, the 
matter is sufficiently serious to demand inquiry, fie shall 
be at liberty to instruct the inspector to purchase a 
sample of the suspected article at the place named, and 
then to submit it to analysis free of charge. 

Lastly. In respect of the Certificate . — I place before 
you the form of certificate, which, with your sanction, 
I will use. It is constructed so as to indicate the object 
of the inquiry, and to express the result of the analysis. 
It also expresses tnc opinion of the analyst — whe ther 
the article is adulterated or not, and whether the article 
is so adulterated as to be injurious to health. These 
indeed arc the several points to which the Act has 
directed attention ; and in giving expression to them, it 
is necessary on the one hand to be very explicit, so as to 
expose fraud, and on the other not so emphatic as to 
furnish a puff for the rivalries of trade. 


PHARMACY, TOXICOLOGY, &c. 


Remarks on Polygalic Acid, by WILLIAM PllOCTF.B, Jun 

Among the questions proposed last year for investiga 
tion, the following was accepted by me 
“ What is the most eligible process for obtaining 
polygalic acid from senega ? In what proportion does 
it exist in that root ? And wlmt are the forms for 
prescribing it as substitutes for the preparations of 
seneka ? ” 

Seneka snake-root, as ono of the most efficient 
American contributions to the “ Materia Medica,” early 
attracted the attention of Eurojtenn pharmaceutists and 
chemists, and at least half-a-dozen analyses of it had 
been published more than twenty years ago, when it 
was very fully investigated by Quevenne, 1 in lus inaugural 
essay sustained at the School of Pharmacy, at Paris, 
According to this analysis, the constituents of seneka 
arc as follows, viz. : — 

Inorganic. 

Carbonate, phosphate, 
sulphute of potassu. 
Chloride of potassium. 
Carbonate, sulphate, 
phosphate of lime. 
Alumina, magnesia, silica, 
and iron. 


and 


and 


Organic. 

Polygalic acid. 

Virgincic acid. 

Poetic acid. 

Tannic acid. 

Bitter yellow colouring 
matter. 

Gum, albumen, &c. 

C'crin, and fixed oil. 

Polygalic acid, so called by Quevenne, was previously 
made known, in a less pure state, as seneyin, by Gchlin. 
It is the active constituent of the root, although some 
influence may be due to the virgincic acid and colouring 
principle. It may also be noticed that both Jiulong mid 
Focnuillo found malic acid in this root, united with 
lime and potassa. 

It may not bo out of place to state the characteristics 
of this substance, as it is certainly deserving of a better 
destiny than has thus far been accorded to it. Polygalic 
acid is a white, amorphous powder, without any tendency 
to crystallise, and is unalterable in the air. It is 
inodorous when pure, but is apt to retain traces of 
virgincic acid. Its taste, at first but slight, soon becomes 
pungent and acrid, and produces a painful constriction 
of the throat. When its dust is inhaled through the 
nostrils, irritation and violent sneezing occur. It is not 

1 Journ. tit Pharr*., i8;6, p. 449. 


volatile; when burnt in a tube it affords no nitrogen, 
and is wholly combustible. Polygalic dissolves slowly in 
cold water, but readily in hot water, forming a solution 
which reddens litmus-paper, and froths strongly bv 
agitation. It is soluble in boiling alcohol, but the larger 
part separates on cooling. It is soluble in diluted alcohol, 
but the solution has a tendency to deposit it on standing. 
It is absolutely insoluble in ether, and in acetic ether, 
the fixed and volatile oils. It is soluble in alkaline 
solutions, with the production of a greenish-yellow 
coloration. It is precipitated in its free state by sub- 
acetate of lead, and proto-nitrate of mercury, but by no 
other salts ; various salts throw it down from solution 
when it is combined with an excess of potassa or soda. 
When heated with nitric acid it affords oxalic and picric 
acids, and sulphuric acid decomposes it with a rose and 
violet colour. The acid character of this substance is so 
slight that it will not decompose the carbonates, yet. it 
forms amorphous salts, with alkaline and metallic bases. 
Quevenne suspected a close relationship between poly- 
galic acid and saponin. More recently,* M. Bollcy has 
resumed the inquiry, and believes that Wh saponin and 
polvgnlic acid, arc glucosidcs, like salicin, resolved by 
hydrochloric acid into sugar and their derivative body 
sapogenin , and that their formula is the same. 

Preparation of Pol.vfralic Arid. — The particular 
object of this paper is the preparation and administra- 
tion of this substance. The original process of Quevenne 
required precipitation by acetate of lead, and the action 
of sulphuretted hydrogen; but ho afterwards greatly 
simplified the process, but retained some complications 
not necessary to obtain the acid sufficiently pure for 
medicinal use. The follow ing process I have tried several 
times ; and it has the merit of great simplicity : — 
Take of senega, in powder (50 meshes to the inch) 
io,ooograins; alcohol, ether, and water, of each a sufficient 
quantity’. Moisten the senega with hulf-a-pint of n 
mixture of two parts of alcohol and one port of water, 
pock it in a largo gloss funnel ; cover the surface with 
a piece of muslin, or paper, and pour on the same liquid 
until three pints have slowly passed by drops, or until 
the root is nearly exhausted. Evaporate this tincture 
to 1a fluid ounces, which removes nearly the whole of 
the alcohol, and then agitate it with repeated portions 
of ether, until the latter ceases to acquire colour, decant- 
ing each portion before adding the next, which requires 
about a pint and a-half. The syrupy liquid is now mixed 
with a pint and a-half of strong alcohol, and a iralf-a- 
pint of ether, well agitated several times, and set aside 
to repose. The polygalic acid being nearly insoluble in 
this menstruum, precipitates ns a bulky, light, fawn- 
coloured precipitate. If on adding a small portion of 
the clear liquid to a similar mixture of ether and alcohol, 
no precipitate occurs, the whole of the polygalic acid 
capable of being thus thrown down has been separated. 
The supernntunt liquid is now carefully decanted from 
the precipitate, which is thrown on to a filter and care- 
fully washed with a mixture of two parts of alcohol and 
one of ether, till the adhering coloured liquid lias all 
been displaced. The filter is then spread on an absorbent 
surface of paper, pressed strongly, the mass broken into 
small fragments, dried, and powdered. The resulting 
powder weighs 550 grains, si per cent, of the w eight of 
the senega ; making allowance for wastage, senega may 
be said to contain ^ 0 th of its weight of this substance, 
and, consequently, 30 grains will equal an ounce of the 
root. 

1 Anxal. tier Chonit, and A, tier. Jvu in. «>/ Pht in*., vat. xxvli. p. 45 
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In this state polygalic acid is not pure, but is suffi- 
ciently so for nil medical purposes. It retains traces of 
colouring matter, and of some substances which are 
separated by the ether, hut in very small amount. By 
re-dissolving it in hot water, and precipitating with the 
mixture of ether and alcohol, and afterwards dissolving 
it in hot alcohol, with animal charcoal, and filtering hot, 
it is obtained quite white. 

The ethereal washing liquids first obtained were 
evaporated till no ether remained. The residue consisted 
of a dark amber-colourcd fixed oil, admixed with crystals 
of virgineic acid, which formed a crust on its surface, 
and a dense aqueous solution of tho same acid, which 
strongly affected litmus-paper. 

The liquid from which tho polygalic acid precipitated 
was allowed to stand a month, when the sides and bottom 
of the vessel were spangled with a crystalline matter, in 
small quantity. This substance* is soluble in water, 
when heated ; less solublo in alcohol ; gritty between 
the teeth; has no taste of senega; fuses by heat, 
blackens, and is almost entirely consumed. Concentrated 
SCX dissolves it with heat without the evolution of cither 
ammonia or IICI. - Its aqueous solution is not precipi- 
tated bj* cither chloride of barium or nitrate of silver. 
A crystal placed on moistened litmus-paper produced a 
reddish spot. It is possiblo that this substance is an 
acid salt of malic or some analogous acid. Tho small 
quantity of ash it leaves is alkaline. The investigation 
was not pushed further. 

The liquid, from which the crystals deposited, by 
evaporation, yielded an extract tasting strongly of 
senega. 

As regards the pharmaceutical applications of poly- 
galic acid, several experiments were made ; — 

t. Five grains of the acid in a fluid ounce of water, 
kept in a vial for two months, acquired a fetid odour, 
whilst a portion of matter precipitated, yet the taste of 
the solution was strongly that of senega. 

2. Five grains of the acid were dissolved in an ounce 
of cold water, with five grains of bicarbonate of potassa, 
and kept the same length of time. This solution also 
spoiled, but retained its senega taste. 

The best form of prescribing polygalic acid, in liquid 
form, is with syrup of gum arable, to blunt its acrimony. 
It is necessary to dissolve it in a little hot water, and 
add it warm to the syrup of gum, and mix them. It 
may also be added to syrup of ipecacuanha, to increase 
its expectorant power. But the form best adapted to 
administer this principle is in pills and powders. In 
doses of one or two graius (which represent 15 to 30 
grains of senega), the full effect of a tablespoonful and 
a fluid ounce of aecoction of senega is obtained. Where 
a more gentle effect is desired, the dose must, of course 
be greatly reduced, — to J or of a grain, — and can bo 

associated with ipecacuanha, tartar emetic, and other 
medicine with which senega is given. When the form 
of powders is adopted, a mixture of powdered gum and 
sugar should always be added, to blunt the acrimony of 
the polygalic acid. Sugar of milk triturated with the 
acid, in the proportion of one grain to nine grains, is an 
eligible form for use. 

In cough mixtures, when not contra-indicated or 
incompatible, the addition of an equal weight of bicar- 
bonate of potassa facilitates its solution. It is not 
advisable to keep a permanent liquid preparation of 
polygalic acid, leaving that form for the officinal syrup, 
but it undoubtedly offers an admirable means of using 
senega in the forms above indicated, when the pliysiciau 


can regulate the doso and associate it with other remedies 
in tho nicest manner . — Proceedings of tho American 
Pharm. Association, 1859. 


Jj'ad in the Calcareous Deposits of Kettles, 
bg Henry Osborn, M.D. 

In making an examination of water for the prescnco of 
lead, it is seldom requisite to reduce the water by evapo- 
ration, but simply to test it by means of the ordinary 
tests, and should there he no indication of load, wo infer 
that tho water is free from the poison. Whenever water 
is capable of acting upon lead, wo generally find the 
earthy matter, which is held in solution, so small that no 
concretion takes place in the kettles or boilers ; and tho 
carbonic acid, which the water contains, exists in a free 
state, or nearly so. Until a very recent period I was 
induced to believe that whenever the carbonic acid held 
carbonate of lime in solution it was incapable of taking 
up the lead. I was aware, however, of the liability of 
such water to corrode the metal into holes, even when a 
sufficiency of sulphates, &c., were present to act as 
protecting agents. In carrying my investigations a 
step further, I found, by evaporating to dryness ono 
gallon of water (which, on previously testing, did not 
appear to contain lead) and analysing the residue, a 
smull quantity oflcnd was present. 1 then, on examining 
tho calcareous deposits taken from a number of kettles 
and boilers, by treating the earthy matter with acetic 
acid, and found an appreciable quantity of carbonate of 
lead to exist in a few grains of the crust. The proportion, 
however, varied in different samples, owing to the length 
of the one-inch leaden pipes which transmitted the water 
from the main, and the length of time in which tho 
water is permitted to rest in contact with the lead. The 
next point was to determine whether this accumulation 
of carbonate of lead, combined with carbonate of lime, 
organic matter, &c., was liable to be re-dissolved by 
boiling water in the encrusted kettles ; but I failed to 
prove that tho lead was re-dissolved, on applying the 
tests, without concentration. Hence, we may conclude 
that there is but little risk of being poisoned by such 
accumulations, though it is advisable toavoidthc insoluble 
lend ns much as possible, because the particles of the 
crustnccous matter may become detached by ebullition 
and suspended by the water. It is gvidenl, then, that 
water limy take up so small a quantity of lend as to 
escape detection by our most delicate colour-tests prior 
to evaporation ; but, by boiling such water, the carbonic 
acid escapes, and minute quantities of carbonate of lead 
are daily thrown down, and may thus accumulate to a 
considerable extent. 

Tho house in which I now reside is supplied with 
water from two sources, — one from a pump, and tho 
other from tho town water-works. The former is most 
delicious water, containing but a very small quantity of 
solid contents, and leaving no deposit in the kettles. Its 
free carbonic acid and purity, however, render it capable 
of forming carbonate of lead ; and, if I were to permit 
its use for domestic purposes, my constitution would 
soon succumb to its enervating influence. The latter 
water, supplied from the town, is the water which yields 
the deposit now under consideration ; but, as it passes 
througn a small iron tube from tho main, instead of 
lead, 1 find no insoluble carbonate of lead in the concrete 
matter in tho kettles. Whilst engaged in making this 
investigation, my attention was drawn to a singular and 
simple mothod of preventing the incrustation from taking 
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place. I was informed that a schoolboy s marble, when 
placed in a kettle, would prevent the crust from forming, 
and the interior of the vessels never required cleansing. 
Being unable to account for the action of a marble 
in preventing such a formation, I was referred to a 
person who had kept a marblo in her tea-kettle for 
five years. On inspection, I found a very little deposit, 
except in the spout of the vessel, which part only was 
thickly encrusted. On examining the marble, I found 
that it had increased in size, but the surface of it was 
perfectly smooth, and so hard that I could scarcely scrape 
it with a knife ; but when cut it presented fine concen- 
^riclaycrSi resembling the most compact calculus. "V\ hen 
split asunder the marble was found in the centre, mea- 
suring three-quarters of an inch in diameter, and. the 
concrete matter enclosing it, only one-eighth of an inch 
in thickness, which had been about five years forming. 
The interesting part of this formation is the resemblance 
which it bears to a calculus, and shows that an artificial 
calculus may be formed in a tea-kettle as well as in the 
bladder of the human body, though not composed of 
the same constituents. — Medical Times. 


bath until the odour of the oil is no longer perceived. 
To the residue— if there be any— add five or six drops 
of nitric acid, and as soon as the action has subsided, 
dilute with a solution of carbonate of soda. If castor- 
oil be present, the odour of the oenanthylic acid will 
now be at once perceived, and once smelled, is not likely 
to bo mistaken for any other. As, however, it can 
hardly be compared to any other familiar odour, any 
one who has occasion to use this test will do well to 
make the experiment with castor-oil alone, and to 
acquaint himself with the peculiar smell. 

In this way I have been able to detect the admixture 
of five per cent, of castor-oil in volatile oils, and have 
no doubt even a much smaller proportion could be 
recognised. — Dublin Medical Press. 
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A Means of Detecting the Presence of Castor-oil in the 

Volatile Oils, tyH.UtnY NAPIER DRAPER, F.C.S.L. 

As a general rule, the volatile oils which are employed 
in pharmacy and perfumery arc, nt least in our markets, 
to be obtained pure ; but it docs occasionally happen 
that they arc sophisticated with some fluid of low price. 
Turpentine of wood, alcohol, and the fixed oils arc the 
most common adulterants. It is a very simple matter 
to detect alcohol, and the admixture of turpentine so 
much deteriorates the proper odour of tho oil that but 
slight experience is required for its recognition. The 
insolubility of nearly all the fixed oils in alcohol, and 
the consequent facility of ascertaining their presence by 
simple treatment of the suspected sample with this 
re-agent is so well known, that this mode of adultera- 
tion is seldom attempted. Castor-oil forms, however, an 
exception to the general behaviour of this class of bodies 
in this respect. Soluble not only in alcohol, but in all 
menstrua which dissolve the volatile oils, its recognition 
by the means just pointed out would be impracticable, 
and its miscibility, with alcohol can even be taken 
advantage of to introduce the latter into the volatile oil 
in such proportion as to imitate the natural fluidity of a 
pure specimen. Having recently had occasion to 
examine an oil which was suspected to be adulterated 
in this manner, it occurred to me that the reaction by 
which ricinus oil when treated with nitric acid gives 
rise to cenanthylic acid (C, 4 H, 3 0 3 s IIOj might be taken 
advantage of for its detection. 

This body is a product of the oxidation of the castor- 
oil, and is formed when the warm oil is treated with an 
excess of nitric acid. A violent action ensues during 
which much nitrous acid is disengaged, and there is 
found floating in the acid liquid, when the residue is 
mixed with wafer, a soft, unctuous mass, which is, I 
believe, the palmitic of Boudet, accompanied by fatty 
acids. If the acid liquid be now neutralised with car- 
bonate of soda, so us to entirely remove the odour of 
nitrous acid, the smell of the cenanthylic acid can be 
most clearly recognised. It is upon this fact that I have 
based the method of detecting the presence of castor- 
oil which is now to be described. The modus operandi 
is as follows: — Twenty drops of the suspected oil are 
placed in a porcelain capsule, and heated on a sand- 


A Course of Six Lectures' ( adopted to a Juvenile Auditory), on 
the Chemical History of a Candle ; by M. Fauaday, 
J).C.L., F.F.S., Fullertan Professor of Chemistry, It. I., 
Foreign Associate of the Academy of Sciences, Paris, jjc. 

LrcrrnE III. (Jan. 1, 1861.) 

Products: Water from the Combustion — Nature of Water — 

A Compound— Hydrogen. 

I dare say you well remember that when wo parted wo had 
just mentioned the word “ products” from the candle. For 
when a candle bunts wo found we were ablo, by nice adjust- 
ment, to got various products from it. There was ono sub- 
stance which was not obtained when tho candle was burning 
properly, which was charcoal or smoko, and thoro was some 
other substance that went upwards from the flame which did 
not appear as smoko, but took some other form and made 
part of that general current which, ascending from tho 
candlo upwards, becomes invisible and escapes. There were 
also other products to mention. You remember that in that 
rising current having its origin nt tho candlo, we found that 
a part was condensible against a cold spoon, or against a 
clean plate, or any other cold thing, and part was inconden- 
siblc. 

Wo will first take the condensiblo part and examine it, 
and, strnngo to say, we find that that part of the product is 
just water— nothing but water. 1 last time spoko of it 
incidentally, merely saying that water was produced among 
the condensible products of the candle; but, to day, I wish 
to draw your attention to water that we may examine it 
carefully, csjiecially in relation to this subject, and also with 
respect- to its general existence on tho surface of the globe. 

Now, having previously arranged an experiment for tho 
purposoof condensing water from the products of the candle, 
my next point will ho to show you this water ; and perhaps 
ono of the best means that I can adopt for showing its 
prcsenco to so many at once, is to exhibit a very visible action 
of woter, and then to apply that test to what is collected as 
a drop nt tho bottom of that vessel. I hnve here a chemical 
substance, discovered by Kir Humphry Davy, which has a 
very onorgetic action upon water, which I shall use as a test 
of the prescnco of water. If I tako a liltlo picco of it — it is 
called potassium, ns coming from potash— if I take a littlo 
piece of it, and throw it in that basin, you see how it shows 
tho presence of water by lighting up and floating about, 
burning. I nm now going to tako away the candlo which 
lias been burning underneath tho vessel containing ice und 
salt, and you sec a drop of water— a condonscd product of tho 
candlo — hanging from tho under surface of tho dish. X 
will show you that potassium, has tho same action ujion it as 
upon tho water in that basin in the experiment we liavo just 
tried. See ! it takes fire and burns in just the sarno manner. 
I will tuke another drop upon this glttss slab, and when 1 
put tho potassium on to it you see at onco, from its taking 


1 Reported verbatim by spocinl permission. 
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fire, that thore is water present. Now, that water was pro- 1 
duced by the candle. In the eamo mannor, if I put this spirit- 



lamp under that jar, you will soon seo the latter becomo 
damp from the dow which is deposited upon it— that dew 
being the result of combustion ; and I have no doubt you 
will shortly hoc, by tho drops of water which fall upon the 
paper below, that there is a good deal of water produced from 
tho combustion of the lamp. I will let it remain, and you 
can afterwards seo how much water has been collected. So, 
if I take a gas-lamp, and put any cooling arrangement over 
it, I shall get water,— water boing likewise produced from 
the combustion of gas. Hore, in this bottle, is a quantity of 
water — perfectly pure, distilled water, produced from tho 
combustion ot a gas-lamp— in no point different from tho 
water that you distill from tho river, or ocean, or spring, but 
exactly the same thing. Water is ono individual thing, it 
never changes. Wo can add to it by careful adjustment, for a 
little while, or we can take it apart and got other things from 
it, but water, as water, remains always tho same, oither in a 
solid, liquid, or fluid state. Hero again [holding another 
bottle} is some water produced by tho combustion of an oil- 
lamp. A pint of oil, when burnt fairly anil properly, pro- 
duces rather more than a pint of water. Here, again, is 
somo water, produced by a rather long experiment, from a 
wax candle. And so we can go on with almost all combus- 
tible substances, and find that if thoy burn with a flame, as 
s candle, they produco water. Yon may make these experi- 
ments yourselves ; the head of a poker is a very good thing 
to try with, and if it remains cold long enough over tho 
randlo, you may get water condensed in drops on it ; or a 
spoon, or ladle, or anything else may bo used, provided it bo 
clean, and can carry ofT the heat, and so condense tho water. 

And now— to go into the history of this wonderful produc- 
tion of water trom combustibles, and by combustion,— I 
must first of all tell you that this water may exist in different 
conditions, and although you may now bo acquainted with 
all its forms, they still require us to givo a little attention to 
them for tho present ; so that wo may perceive how tho 
water, whilst it goes through its Protean changes, is entirely 
and absolutely the samo thing, whether it is produced from a 
candle by combustion, or from the rivers or ocean. 

First of all, water when at tho coldest is ice. Now, wo 
philosophers,— I hopo that I may class you and myself 
together in this case,— sneak of water ns water, whether it 
bo in its solid, or liquid, or gaseous state — wo speak of it 
chemically as water. Water is a thing compounded of 
two substances, one of which wo havo derived from tho 
candle; and the other, which wo shall find olsewlioro. 
Water may occur as ice ; and you have had most excellent 
opportunities lately of seeing this. Ice changes back into 
water ; and on our last Sabbath wo had a strong instance of 
this change, by tho sad catastrophe which occurred in our 
own house, as well as in the houses of many of you. Ico 
changes back into water whon tho temperature is raised : 
water also changes into steam when it is warmed enough. Tho 
water which we have here before us as ico, is in its densest 
state, and although it changes in weight, in condition, in 
form, and in many other qualities, it still is water; and 
whether we alter it into jee by cooling, or whotlier we ctjange 
tt into steam by heat, it increases in volume, — in the one case 
very strangely and powerfully, and in tho other case very 


largely, and strangely, and wonderfully. For instance, I 
will now take this tin cylinder, and pour a little water into 
it, and seeing how much water I pour in, you may easily esti- 
mate for yourselvos how high it will rise in tho vessel : it will 
cover tho bottom about two inches. I am now about to con- 
vert the water into steam, for the purpose of showing to you 
the different volumes which water occupies in its different 
states of water and steam. 

Let us now take tho caso of water changing into ico ; wo can 
offeetthat by cooling it in a mixture of salt and pounded ice, 
— and I shall do so to show you the expansion of water into 
a thing of larger balk whon it is so changed. Those bottloo 
[holding one] are made of strong cast-iron, very strong 
and very thick— I suppose they are the third of an inch 
in thickness ; thoy arc very carefully filled with water, so as 
to exclude all air, and then thoy are screwed down tight. 
Wo shall seo that when we freeze tlio water in tln&o iron 
vessels, thoy will not be ablo to hold tlio ico, and tho expan- 
sion within them will break them in pieces os these [pointing 
to some fragments] are broken, which havo been Dottles of 
exactly the samo kind. I am about to put these two bottles 
into that mixture of ice and salt, for tho purpose of showing 
that whon water becomes ico, it changes in volumo in this 
extraordinary way. 

In tho meantime look at tho change which has taken placo 
in tho water to which wo havo applied heat ; it is losing its 
fluid state. You may toll this by two or threo circumstances. 

1 havo covered this glass flask— in which water is boiling — 
over with a watch-glass. Do you seo what happens? It 
rattles awny liko a valve chattering, because tho steam rising 
from the boiling water sends the valvo up and down, and 
forces itself out, and so makes it clatter. You can very easily 
porceivo that that flask is quite full of steam, or else it would 
not force its way out. You see also that the flask contains a 
substance very much larger than tho water, for it fills tho 
whole of tho flask over and over again, and there it is blowing 
away into the air ; and yet you cannot observe any great 
change in tho bulk of tho water, which shows you that its 
change of bulk is very great when it becomes steam. 

I have put our iron bottles containing water into this 
freezing mixture that you may seo what happens. No com- 
munication will take place, you observe, between tho water in 
tho bottles and tlio ice in the outer vessel. But there will bo a 
conveyance of heat from tho one to the other, and if wo arc 
successful— wo are making our experiment in very great hasto 
— I expect you will by-nnd-by, so soon as tho cold has taken 
possession of tho bottles and their contents, hear a pop on 
the occasion of the bursting of tho one lioUlo or tho other, 
and, when wo conic to examine tho bottles, wo shall find their 
contents masses of ico partly enclosed by the covering of 
iron which- is too small for them, beenuso tho ico is larger in 
bulk than the water. You know very well that ico floats 
upon water; if a boy falls through a hole into the water, ho 
tries to get on the ico again to float him up. Why does tho 
ice float? Think of that, and philosophise. Becauso tho ico 
is larger than tho quantity of water which can produco it, 
and therefore the ico weighs tho lightest and tho water is tho 
heaviest. 

To return now to tho action of heat on water. Seo what 
a stream of vapour is issuing from this tin vessel. You 
observe, wo must have made it quite full of Btoam to havo it 
sent out in that great quantity. And now, as wo can convert 
the water into steam by heat, wo convert it back into liquid 
water by tho application of cold. And if wo take a glass, or 
any other cold thing, and hold it over this steam, see how 
soon it gets damp with water ; it will condense it until tho 
glass is warm— il condenses the water which is now running 
down tho sides of it. I have here another experiment to show 
tho condensation of water from a vaporous stato hack into a 
liquid state, in tho samo way ns tlio vapour, ono of the 
products of tho candle, was condensed against tho bottom of 
the dish and obtained in the form of water; and to show you 
how truly und thoroughly theso changes take place, 1 shall 
tnko this tin flask, which is now full of steam, and I shall 
close tho top. Wo shall seo what takes place whon wo causo 
this water or steam to return back to the fluid state by pour- 
ing some cold water on tho outside. [Tho Lecturer poured 
the cold wntcr ovor the vessel, whon it immediately col- 
lapsed.] You see what has bappenod. If I had closed tho 
stopper and still kept tho heat applied to it, it would havo 
burst tho vessel ; yot, when then tho steam returns to 
wntor, tho vessel collapses, there boing a vacuum produced 
inside by tho condensation of tho stoam. I show you those 
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changes for the purpose of pointing out that in all thoso 
occurrences there is nothin# that changes tho wator into 



another thing ; it still remains water, and so the vessel is 
obliged to give way and is blown inwards, as in tho other 
ease, by tho further application of heat, it would have been 
blown outwards. 

And what do you think the bulk of that water is when it 
assumesthovaporouscoudition ? You seo that cube [pointing] ; 



it is a cubic foot. There, by its side is a cubic inch : it is 
square, exactly the same shape as tho cubic foot, and that 
bulk of water [the cubic inch] will niako that hulk [tho 
cubic foot] of steam, and the application of cold will contract 
that largo quantity of steam into thnt smnll quantity of 
wator. [One of the iron bottles burst at that moment.] Ah ! 
There is one of our bottles burst, and hore you see is a crack 
down one side an eighth of an inch in width. [Tho other 
now exploded, sending tho freezing mixture in all directions.] 
This other bottle is now broken ; although tho iron was 
nearly half-an-inch thick, the ice has burst it asunder. These 
changes always take place in wntcr; they do not require to be 
always produced by artificial means, we only use them hero 
because we want to produce n small winter round that litllo 
bottle instead of a large one. Hut if you go to Canada, or to 
the North, you will tind the temperature thcro out of doors 
will do tho same thing as has been done hero by the freezing 
mixture. 

To return to our quiet philosophy. . Wo shall not in 
future be deceived, therefore, by any changes that are pro- 
duced in wator. Wnter is tho samo ovorywhero, whether 
producod from tho ocean or from tho flamo of tho candle. 
Where, thon, is this water which wo get from a candle? I 
must anticipate a little, and tell you. It ovidcntly comes, ns 
to part of it, from tho candle, but is it within tho candle 
beforehand ? No. It is not in tho candle ; and it is not in the 
air round about the candle which iB necessary for its com- 
bustion. It is neither in one nor the other, but it comes from 
thoir conjoint action, a part from the candlo, a part from tho 
air ; and this wo hnvo now to trace so that wo may under- 
stand thoroughly what is tho qhomienl history of a candlo 
when wo have it burning on our table. How snnll we get at 
this ? I myself know plenty of ways, but I want you to get 
at it from tho association in your own minds of whut I have 
already told you. 

I think you can seo a little in this way. Wo had just 
now tho caso of a substance which acted upon the water in 


tho way that Sir Humphry Davy showed us, and which I am 
now going to recall to your minds again bv making an experi- 
ment upon that dish. It is a thing which wo have to handle 
very carefully, for you soo if I bring a littlo splash of water 
noar this mass it seta fire to part of it ; and if it set fire to 
a part, and there was free access of air, it would set fire to 
the whole. Now this is a metal— a beautiful and bright 
motal— which rapidly changes in tho air, and as you know, 
rapidly changes in wator. I will put a piece on tho water, 
and you see it bums beautifully, making a floating lamp, 
using tho water in the place of air. Again, if wo take a few 
iron filings or turnings and put them in water wo find that 
they likewiso change. They do not change so much as this 
potassium does, but they cliango somowhat in the same way, 

I hey become rusty, and show an notion upon tho wator, though 
in a different degree of intensity, to what this beautiful metal 
does; but they act upon the water in tho samo manner 
generally as this potassium. I want you to unite these 
different facts together in your minds. I have another metal 
here, and when wo examined it with regard to tho solid sub- 
stance produced from combustion we bad an opportunity of 
sooing that it burnt ; and I suppose, if I take a little strip of 
this zinc nnd put it over the candle, you will seo something 
half way, as it were, lietween the combustion of potassium 
on tho wnter and the action of iron,— you seo there is a sort 
of combustion. It has burnt, leaving a white ash or residuum, 
nnd hero nlso we find thnt that metal lias a certain amount 
of action upon water. 

Hv degrees we havo lenmed how to modify tho action of 
thoso different substances, and to make them toll us what wo 
want to know. And now, first of all, I take iron. It is a 
common thing in all chemical reactions, where we get any 
result of this kind, to find thnt it is increased by the action 
of heat; and if wo want to examine minutely nnd carefully 
tho action of bodies one upon another, we often have to rofor 
to tho action of heat. Now you know, I think, that iron filings 
burn beautifully in the nir ; nnd 1 am about to show you an 
experiment of this kind, because it will impress upon vou 
what I am going to say about iron in its action on water. If I 
take a flame which I make hollow,— you know why, because I 
want to got air to il and in it, and therefore I make it hollow, — 
if I take a few iron filings, and drop them into tho flamo, 
you seo how well they bum. That combustion proceeds 
from tho chemical action which is going on when we ignite 
those particles. And so wo proceed to consider these different 
i fleets, nnd ascertain what iron will do when it meets with 
water. It will tell us tho story so beautifully, so gradually 
and regularly, 'that I think it will plcaso you very much. 

I havo here a furnace with a pipe going through it like an 




jron gun-barrel, nnd I have stuffed thnt barrel full of bright 
iron turnings, and the part that is so stuffed is put into the tiro 
and is made red-hot. We can either send air through the 
barrel to come in contact with the iron, or else we can send 
steam from this littlo boiler at the end of the barrel. Here 
is a stop-cock which shuts out the steam from the barrel until 
wo wish to ndmit it. There is somo water in these jars, 
which I have coloured blue so that you may see what 
happens. Nowyou know very well that any steam I might send 
through that barrel, if it went through into tho water in tlio 
form of steam, would bo condensed ; for you havo seen that 
steam cannot remain as steam if it bo cooled down ; you 
saw it hero [pointing to tho tin flask] crushing itself into a 
small bulk, and causing the flask containing it to collapse. 
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So that if I wens to send steam through that barrel it 
would be condensed — supposing the barrel wore cold, — it is, 
therefore, heated to perform tho experiment I am now about 
to shew you. I am going to send tho steam through the 
barrel in small quantities, and you shall judge for yourselves 
when you sec it issue from the other end, whether it still 
remainssteam. Steam is condensible into water, and when you 
lower tho temperature of steam you convert it back into fluid 
water; but 1 havo lowered tne temperature of tho gas 
which I havo collected in this jar, by passing it through 
water after it has passed through tho iron barrel, and still it 
does not change hack into water. I will tako another test and 
apply to this gas. (I hold tho jar in an invorted position, 
or else I should lose my substance.) If I now apply a light 
to the mouth of tho jar it ignites with a slight noise. That 
tells you that it is not stoam, steam puts a fire out, it docs 
not burn ; but you saw that what I had in that jar burnt. 
Wo may obtain this substanco equally from water produced 
from the candle flame as from any other source. When it is 
obtained by tho action of tho iron upon the aqueous vapour, 
it leaves tno iron in a state very similar to that in which 
these filings were when thoy were burnt. It makes tho iron 
heavier than it was before. So long as the iron remains in 
the tube and is heated, and is cooled again without tho access 
of air or water, it doos not chango in its weight ) but after 
having had this current of steam passed over it, it then 
comes out heavier than it was before, having taken some- 
thing out of tho steam, and having allowed something 
else to pass forth, which wo sco here. And now, ns wo 
have another jarfuit, I will show you something most interest- 
ing. It is a combustible gas ; and I might at onco tako this 
jar and set fire to the contents, and show you that it is com- 
bustible ; but I intend to show you more if I can. It is also a 
vory light substance. Steam will condense ; this body will 
rise in tho air, and not condense. Suppose 1 take another 
glass jar, empty of all but air ; if I cxnmino it with a taper 
1 shall find that it contains nothing but air. I will now take 
this jar lull of the gas that I am speaking of, and deal with 
it as if it were a light body ; I will hold both upside down, 
and turn the ono up under tho other ; and that which con- 



tains, or did contain, tho gas obtained from the steam, what 
does it contain now ? You will find it now only contains air. 
But look! Hero is tho combustible substanco [taking 
the other jar] which I havo poured out of the ono jar into tho 
other. It still preserves its quality, and condition, and inde- 
pendence, and therefore is the more worthy of our considera- 
tion, as belonging to tlie products of a candle. 

Now, this substanco which wo have just got by tho action 
of iron on tho steam or water, wo can also get by means of 
those other things which you havo already scon act so well 
upon the water. If I tako a pieeo of potassium, and make 
the necessary arrangements, it will produce this giis ; and if 
I tako a piece of zinc, I find, when I come to examino it very 
carefully, that the main reason why this sine cannot act upon 
the water continuously os the other metal does, is because tho 
result of tho action of the water envelopes the zinc in a kind 
of protecting coat. Wo havo learned in consequence, that 
if we put into our vesaol only tho zinc and water, they, by 
themselves, do not givo rise to much action; ana wo 
no result. But suppose I prococd to dissolve off this 
vara ish,— this encumbering substanco,— which I can do by a 
httlo acid ; tho moment I do that I get the zino acting upon 
tho water, exactly as tho iron did, but at tho common tem- 
perature. The acid in no way is altered, except in its com- 
bination with tho oxido of zinc, which is produced. I havo 
now poured the acid into the glass, and you would think I was 
applying heat to cause this boiling up. There is something 
coming off from tho zinc very abundantly, which i* not 
£ieam. There is a jar full of it ; and you will find that I 
have exactly the same combustible substance remaining in 


the vessel, when I hold it upside down, that I produced IVom 
tho experiment with tho iron banei. This is what we got 



from water, and this is the substance which is contained in 
tho candle. 

Let us connect these two points clearly nnd distinctly 
together. This is hydrogen— a body classed among those 
things which, in Chemistry, wc call elements, bccauso "wo 
can get nothing olsc out of them. A candle is not an ele- 
mentary body, because wo can got carbon out of it, wc can 
got this hydrogon out of it, or at least out of tho water which 
it supplies. And this gas has been so named hydrogen, becauso 
it is that element which, in association with anothor, 
generates water.* Mr. Anderson having now been able to 
get two or three jars of gas, wc shall have a fow experiments 
to make, and I want to show you tho best way of making 
these experiments. I won't bo afraid to show you, fori liko 
you to inako experiments, if yon will only make them with 
care and attention, and tho assent of thoso around you. As 
wo advance in Chemistry we arc obliged to deal with 
substances which are rather injurious if in their wrong places; 
the acids, and heat, and combustibio things we use, might 
do harm if used carelessly. If you want to make 
hydrogen, you can make it easily from bits of zinc, and 
sulphuric, or muriatic acid. Here is what in former times 
was called the “ philosopher's cnndlo.” It is a little phial 
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with a cork and a lubo or pipe passing through it. And I 
am now putting a fow little pieces of zinc into it. This little 
instrument I am going to apply to a useful purpose in our 
demonstrations, for 1 want to snow you that you can prepare 
hydrogon, and niako sonic experiments with it as you pleaso, 
at your own homes. Lot me here tell you why I am so care- 
ful to fill this phial nearly, nnd yet not quite, full. 1 do it 
because tho evolved gas which, as you havo Been, is very 
combustible, iB explosive to a considerable) extent, when 
mixod with air, and might lead to harm if you were to apply 
a light to the end of that pipe heforo all tho air had been 
swept out of tho space abovo tl»o water. I urn now about to put 
in the sulphuric acid. I havo used very little zinc and moro 
sulphuric acid and water because I want to keep it at work 
for some timo. I, therefore, tako care in this way to modify 
the proportions of tho ingredients bo that I limy have a 
regular supply, — not too quick, nnd not. too slow. Supposing I 
now tako a glass and put it upside down over tho enu of the 
tube, because tho hydrogen is light I expect that it will 
remain in that vessel a little while. VVe will now test the 
contents of our glass to see if there bo hydrogen in if,— I 
think I am safe in saying wo have caught some [applying a 
light]. There it is, you see. I will now apply a light 

* Ump, "water," and ftvav, "1 generate." 
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to tho top of the tubo. Thoro in tho hydrogen burning. 
There is our philosophical candle. It is a foolish, feoblo 
sort of a flamo, you nmy say, but it is so hot* that scarcely 
any common ■flame gives out so much heat. There is tho 
flame and tho heat of the flamo, and you see it goes on burning 
regularly, and I am now about to put that flame to bum 
under a certain arrangement in order that we may examino 
its results and make use of the information which wo may 
thereby acquire. Inasmuch as (the candle produces water, 
and this gascomes out of tho water, Ictus see what this gives 
us by tho same jirocess of combustion that tho candlo wont 
through when it burnt in the atmosphere, and for that 
purpose I am going to put tho lamp unilor this apparatus, in 



order to condcnso whatever may ariso from tho combustion 
within it. In the courso of a short time you will see moisture 
appearing here in tho cylinder, and you will get tho water 
running down tho side, and tho water from this hydrogen 
flame will havo absolutely the same effect upon nil our tests, 
being obtained by tho satno general process as in the formor 
case. This hydrogen is a very beautiful substance. 
It is so light that it carries things up; it is far lighter Than 
the atmosphere, and I dare say I can show you this by an ex- 

E eriment which, if you arc very clover, some of you niayevon 
avo skill cnougli to make. 1 Iere is our generator of hydrogen, 
and here arc some sonp-suds. I havo an india-rubber tube 
connected with tho hydrogen generator, and at tho end of the 
tube is n tobacco-pipe. 1 cun thus put the pipe into the suds 
and blow bubbles by moans of the hydrogen. You observo 
how tho bublcs fall downwards when I blow them with my 
warm breath ; but notice tho difference when I blow them 
with hydrogen. [Tho lecturer hero blew bubbles with 
hydrogen, winch roso to the roof of the theatre.] It shows 
you how light a thing this must ho in order to carry with it 
not merely the ordinary soap-bubble, but tho larger portion of 
a drop hanging to tho bottom of it. I can snow its light- 
ness in a better way than this ; larger bubbles than theso 
may bo so lifted up; indeed, in former times lialloons used 
to bo filled with this gas. Mr. Anderson will fasten this 
tubo on to our generator, and wc shall havo a stream of 
hydrogen hero with which wo can ehnrgo this balloon made 
of collodion. I need not even bo very careful to get all the 
air out, for I know the power of this gas to carry it up. 
[Two collodion balloons were inflated and sent up, ono being 
held by a string.] Here is another larger ono made of thin 
membrane, which wo will fill and send up ; you will sec thoy 
will all romain floating about until the gas escapes. 

What, then, are the comparative .weights of these sub- 
stances f I havo a tnblo here which will show you tho 
proportion which their weights bear to each other. 1 have 
taken a pint and a cubic foot as tho measures, and have 
placed opposite to them tho respective figures. A pint 
measure of this hydrogen weighs throe-quarters of our 
smallest weight, a grain, and a cubic foot weighs one-twelfth 
of an ounce ; whereas a pint of water weighs 8 / 0 O grains, 
and a cubic foot of water weighs almost 1000 ounces. You, 
therefore, see what a vast difference there is between tho 
weight of a cubic foot of water and a cubic foot of hydrogen. 

Hydrogen gives rise to no suhstanco that can become solid, 
cither during combustion or afterwards as a product of 
its combustion ; but when it bums it produces water only, 
and if wc take a cold glass and put it over tho flamo of it, 
i 1 becomes damp, and you have water produced immediately 
in abundance ; and nothing is produced by its combustion but 
tho same wutcr which you have seen tho flamo of the 
candle produce. It is an important point for you to consider 
that this hydrogen is the only thing in the world that by 
combustion gives such a substance as this as its solo product. 


And now wc must endeavour to find out somo fresh proof 
of tho genoral character and composition of this water, and 
for this purpose I will keep you a little longer, so that at 
our next mooting wc may be bettor prepared for tho subject. 
We have tho power of arranging tho zinc which you havo 
seen acting upon the water by tho assistance of an acid, in 
such a manner as to cause all tho power to bo evolved in 
the place whero wo require it. I havo behind mo a voltaic 

J iilo, and I am just about to show you at the end of this 
octuro, its character and power, that you may see what 
wc shall have to deal with when we next meet. I hold 
hero tho extremities of the wires which transport tho power 
from behind me, and which I shall use to act on tho water. 

Wo have previously scon what a power of combustion is 
possessed by the potassium, or tho zinc, or tho iron filings; 
but none of thorn show such energy ns this. [The Lecturer 
here made contact between the two terminal wires of the 
battery when a bright flash of light was producod.] This 
light is, in fact, produced by a forty-zinc power of burning, 
it is a power that 1 can carry about in my hands through 
theso wires at pleasure, although if I applied it wrongly to 
myself it would destroy me in an instant, for it is a most 
intenso thing, and tho power you sec hero put forth while 
you count five [bringing tho poles in contact and exhibiting 
tho electric light] is equivalent to the power of several 
thunder-storms, so great is its force. And that you may see 
what intense energy it has I will take the ond3 of the wires 
which convoy tho jiowcr from tho battery behind me, and 
with it I daro say I can burn this iron file. Now this is a 
chemical power, and ono which, whon we next moot, I shall 
apply to water, and show you what results wo arc ablo to get. 

[ The Fox'.tih Lecture Kill appear in our next A'miifcrr.J 


NOTICES OF BOOKS. 


Etude sur V Originc du Diamant . By .V. I). Rossi, of 
Toulon. (Reprinted from the Bulletin de la Socitti 
Scient ifique de Draguignan.) Droguignan : 1 *. Griinbcrt. 
i860. 

This is an interesting little work upon the diamond, con- 
sidered in a scientific point of view, and more especially 
as to its chemical origin in Nature. 

In the first place, the author exposes the opinions of 
ancient and modern philosophers regarding the nature of 
the diamond. The opinion of l’liny, who considered it ns 
pure water solidified, and that of Linnceus, who called it 
alumcii lapidosum, peltucidissimum, solidissitnum, Jiyalinum, 
will suffice as examples of the extent of knowledge pos- 
sessed by our ancestors on the nature of this precious 
stone. 

When in later days it was found, by direct experiment, 
that the diamond was pure, crystallised carbon, it became 
interesting to endeavour to produce it artificially, and to 
account for its formation ill Nature. Concerning the 
latter point, M. D. Rossi endeavours to refute the opinion 
professed by the late M. D'Orbipny, that “the diamond 
appears evidently to be the result of a crystalline trans- 
formation of vegetable detritus;" and to prove from 
geological and other deductions that it has been formed 
before any plants existed, by means of the natural 
carburets of hydrogen or other compounds of carbon exist- 
ing on the surface of the globe. 

He brings forward arguments, nlso, to prove that the 
diamond was not formed by fusion, remarking that wc 
have never been able to fuse carbon, and by applying 
much heat, have only transformed it into graphite. Ac- 
cording to our author, Sir David Brewster has shown that 
diamonds sometimes contain small cavities filled with gas. 

On the other hand, M. Rossi details many experiments 
made with the view of forming the diamond artificially. 
Among them are some that certainly deserve repenting : — 
In favour of his opinion that the diamond may have 
resulted from the decomposition of some carbon compound 
existing before plants appeared upon the glohc, M. Rossi 
cites au experiment made by Mr. J. Joyce, in which the 
latter endeavoured to fire a mixture of carbonic acid and 
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hydrogen by the electric spark. It was supposed that the , 
oxygen of the carbonic acid would unite with the hydrogen 
and deposit pure carbon, perhaps in a crystalline state. 
“At the end of one operation,” says M. Rossi, “it was 
imagined that diamonds could be distinguished with a 
magnifying-glass.” 

Many other experiments made with the same hopes 
turned out unsuccessful. Indeed, the late M. Cagniard 
de la Tour thought he had obtained some small, flat crystals 
of diamond by fusion, and M. Despretz by the action of 
electricity upon certain compounds of carbon. But M. 
Rossi brings forward another experiment in which diamonds 
appear really to have been picked up after the operation. 
It was performed by M. Gannal. Eight ounces of water 
and eight ounces of sulphide of carbon were introduced 
into a flask, and eight ounces of phosphorus in sticks were 
added ; in four months’ time some crystals were formed, 
and separated by pressing the liquid through chamois 
leather. The crystals (twenty in number) thus obtained, 
when submitted to examination, were found to scratch 
steel ; no metal could act upon them ; they were perfectly 
transparent, and possessed much brilliancy ; finally, some 
of them appeared crystallised in dodecahedrons. They 
were not submitted to chemical analysis. 

We should not do justice to M. Rossi's little work if we 
did not mention that it contains more than its title seems 
to indicate ; the author having included nn historical 
sketch of the diamond, and some remarks upon its physical 
and chemical properties, which well deservo perusal by 
those who feel interested in this mineral. 


CORRESPONDENCE. 


Restoration of Exhausted Manganese, 

To the Editor of the Chemical News. 

Sir, — M v attention has been drawn to an enquiry, in a late 
number of the Chemical News, os to whether any prac- 
tical means exist of recovering manganese. 

Messrs. Tennant’s mode has been alluded to, but there 
is also another patented by myself ; the practical operation 
having been carried on for a whole summer. 

The most marked features in my process are, the absence 
of expensive machinery ; the economy of the operations ; 
and an oxide of manganese produced containing 51 per 
cent, of peroxide — the same if required can be brought up 
to 70 per cent, of peroxide. Both of these products are 
almost free from iron. — I am, &c. 

Edward Haefpbly. 

Fsrnworth, near Manchester. 


Action of Iodine on Turpentine. 

To the Editor of the Chemical News. 

Sir, —Y our correspondent, Mr. Dcarden, is in error in 
supposing that no mention is made in Chemical works, of 
the action of iodine upon oil of turpentine ; if he will refer to 
“Slater’s Hand-book of Analysis,” page 2*5, he will find 
a notice upon the subject. — I am, &c. 

F. P. 


Chemical Notices from Foreign Sources. 

I. MIMERAL CHEMISTRY. 

Action of Hydrogen, Oxygon, unit Chlorate 
"t **otu«h on Prrrhlorid** of PhospHora*. — 

'\hen pure, dry hydrogen, says M. Baudrimont ( Comptes 
Rendus, t. li. p. 813), is passed through a glass tube 
heated to redness, into which the vapour of pcrchloridc 
°f phosphorus is passed at the same time, hydrochloric 
acid gas and liquid protochloridc of phosphorus are 
formed. But the action of the hydrogen docs not end 


there : ordinary phosphorus is set at liberty, which 
becomes converted into the red amorphous, and a gas is 
disengaged which bums with a beautiful emerald green 
flame, and produces white vapours of phosphoric acid. 
This gas appears to be a mixture of phosphuretted hydro- 
gen with an excess of free hydrogen. Although not 
spontaneously inflammable, it fumes in the air os soon os 
formed, and soon deposits a light .yellowish film which 
appears to be solid phosphide of hydrogen. The author 
thinks that the hydrogen acts at once on both the chlorine 
and phosphorus of the PC 1 4 . 

At a dull red heat pure and dry oxygen also acts on 
vapour of PC 1 4 , and during the reaction a beautiful phos- 
phorescent light illuminates the tube. Considerable quan- 
tities of chlorine arc evolved, and the tube becomes 
covered with downy flocculi of anhydrous phosphoric 
acid, while a liquid, coloured yellow by chlorine, con- 
denses in the receiver. This liquid shaken up with 
mercury, and then distilled, is obtained colourless. It 
boils at 1 io°. It is decomposed by water, giving hydro- 
chloric and phosphoric, without a trace of phosphorous 
acid ; it is then chloroxide of phosphorus, PCI3O-. The 
author considers the foregoing reaction the first example 
of the direct substitution of free oxygen for combined 
chlorine. • * 

When three equivalents of PC 1 4 , and one equivalent of 
KO CTO 5, both in powder, are mixed together, the mixture 
liquefies immediately, and the temperature rises a good 
deal. At the same timo hypochtorous, or hypochloric 
acid gas, is evolved, which often explodes, but soon chlo- 
rine is produced. What remains in the vessel is pure 
chloride of potassium (quite free from phosphate) sus- 
pended in a liquid formed of the chloroxide of phosphorus 
holding chlorine in solution. The change is represented 
by the following equatiou : — 

3 (PCI*) + KO, ClO s = 3 (PCljO,) + KC 1 + 6 Cl. 

The formation of the explosive gas the author supposes 
to depend on the action of moisture on the PC 1 4 , by which 
hydrochloric and phosphoric acids are formed, which 
act first on the chlorate of potash. The action of 
PC 1 4 on KOClOj, the author considers another example 
of the substitution of oxygen for chlorine. 

l*iniu«lid« of PotMiMiani. — The same author (Ibid. 
p. 827) dissolved an equivalent of iodine in iodide of 
potassium, which, it is generally admitted, forms a bin- 
iodide of potassium. He then shook up the solution with 
sulphide of carbon, and found that the latter removed all 
the iodine, and left a colourless solution of KI. The 
removal of the iodine by a simple solvent, the author 
thinks, proves that it is not combined with the KI, but 
only held in solution. 

11. oroanic chemistry. 

2l>w Principle. — M. Ad. Chatin an- 

nounces (Ibid. p. 810) the discovery of a colourless, 
neutral, nitrogenised and non-coagulable principle, which 
he says exists in a notable proportion in all vegetable 
tissues in process of formation, and which for the present 
ho designates A. This matter exists in ull vegetables, and 
is held in solution in a juice distinctly acid. Most veget- 
able acids and dilute mineral acids preserve it from change, 
hut it is quickly turned brown by alkalies. M. Chatin 
was led to the discovery by observing that certain tissues 
which arc always colourless in a fresh plant, are regularly 
coloured brown in old specimens ; and that tissues in 
process of formation, and those which take the most active 
part in the phenomena of vegetation, show the colouration. 
He supposed, therefore, that the nourishing juices of 
vegetables must contain a principle wliick is colourless in 
living tissues, but which, on the death of the organs, and 
from other causes, undergoes a change indicated by the 
alteration of the colour, and is the exclusive cause of the 
brown appearance of autumnal and dead leaves in general. 
A, after it has turned brown, may be extracted from 
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autumn leaves by treating them with a mixture of ether 
and water, the former of which will dissolve the green 
matter and the latter the brown, but the author does not 
tell us how we may separate the original colourless A. 

OvulitK- of I*«»roxlile of Iron. — I)r. Phipson 
(Ibid. p. 831) forms the above salt by dissolving ferric 
hydrate in a boiling solution of oxalic acid. By ovapo- j 
ration, emerald green oblique prismatic crystals arc 
obtained, which are very soluble in water. When ex- 
posed to solar light, they blacken like chloride of silver ; 
and, if they arc then treated with water, they dissolve 
with a crackling noise, and leave a deposit of yellow 
oxalate of the protoxide. By a prolonged exposure to 
light all the green persalt is decomposed. The green f 
crystals lose five equivalents of water at ioo" C., and turn 
white ; when decomposed by heat they lose ten more I 
equivalents of water j for one equivalent of the peroxide j 
they contain five equivalents of oxalic acid, hence their : 
composition may be represented by the formula, — 

Fe a O s sCjOj + 10 HO + 5 Aq. 

IkecolorUntion of Ioditlo of Mtnrrli t».v Ilcut. 

— This, says M. Baudrimont (Ibid. p. 817), depends upon ! 
the volatilisation of the iodine, and the re-coloration of ’ 
the liquid on cooling is caused bv the re-solution of the 1 
vapour of iodine which will remain on the surface. This 
is proved by heating some iodide in an open capsule, and 
blowing on the surface, after which the solution does not 
become coloured again on cooling. But if the iodide be 
boiled in a small llask, from which tho vapour cannot so 
easily escape, the solution does become coloured on cool- 
ing. Further, when heated in a scaled tube, without air, 
the solution does not decolorise. 


MISCELLANEOUS. 


a more permanent manner ; and in the meanwhile having 
nothing to fear from the spontaneous irruption of the 
cool element into our house through irregular channels, 
or of our supply being cut off. With the view of pre- 
venting the future bursting of tho principal pipes exposed 
to the cold, we propose to have the lead ones removed, and 
strong vulcanised india-rubber ones substituted for them. 
We need hardly say that for the frost to burst this is out of 
the question, since tho elasticity of the material will yield 
to the expansive force of the water passing into the con- 
dition of ice. Whether such a substitution will be found 
to answer in a pecuniary point of view remains to be 
proved ; but the difference must of necessity be trifling 
either way. Moreover, wc have the satisfaction of 
knowing that we cannot have property of ten times its 
value, destroyed through its bursting — a contingency to 
which we should be liuble at every thaw if wc retained 
the old lead pipe. 


ANSWERS TO CORRESPONDENTS. 


*»* In publishing letters from our Correspondents wc do not thereby 
adopt the views of the writer*. Our Intention to give both sides of a 
miction will frequently oblige us to publish Opinions with which wo 
do not agree. 


All KilUorial CeinMUtiiVatiotu arc to bo addressed to Mr. Crooks* 
and Advert itruienU and Btuinru Coiui.iunicationt to the Publishers, 
(iKims, Burnt & Co., at the Office, 10, Stationers' Hall Court, 
London, E.C. 


Vol. II. of tho Chemical News, containing a copious Index, is now 
road}’, price it*., by post, its. 8d., handsomely liound in cloth, gold 
lettered. The casoa for binding may be obtained at our Office, price 
is. 6 d. Subscribers may have their copies hound for is. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. Lean still t>« bad. price ics. 6 </., by post ns. id. Vol. III. com- 
menced on January 5, 1861, and will bo complete in 16 numbers. 


lto.vul institution. — Tho following Lectures will 
be delivered at the Royal Institution during tho 
current week : — Tuesday’, January 22, at 3 o’clock, Pro- 
fessor Owen “ On Fishes.” Thursday, Junuary 24, at 3 
o’cloek, Piofcssor Tyndall, “ On Electricity." Friday, 
January 25, at 8 o'clock, Dr. O. C. Wallich “On the 
Nature of the Deep-sea Bed and the Presence of Animal 
Life at Vast Depths in the Ocean." Saturday, Jamiary 
26, at 3 o'clock, Professor Frankland “ On Inorganic 
Chemistry.” 

How- to Keep the M uter in Hurst Pipe*. — 

We suppose that nmny , probably most, of our readers have 
already had experience of the annoyance caused by the 
bursting of the water-pipes during the short interval of 
the last thaw, and arc anticipating a similar inundation 
when the next comes. Our own experience of the evil 
has been of rather a severe kind. On one occasion the 
cistern exhausted itself wholly’, and another partially, 
into our laboratory, and the dninngo caused led us to 
consider whether something could not be done to prevent 
the recurrence of a simitar catastrophe, and the device 
we have adopted is one which it may he of use to some of our 
renders to be made acquainted with. Having ascertained 
the points at which the pipes showed signs of weakness, 
we caused the fractured portions to be cut away, and 
in place of these we substituted a piece of vulcanised 
india-rubber tubing, the diameter of the hollow core being a 
little less than the outer diameter of the lead pipe. The 
orifice being enlarged by stretching, about an inch and 
a-half of the end of the lead pipe was inserted, a little 
copper-wire binding caused the tube to embrace the pipe 
with such force that there was no risk of the pressure of 
the water forcing it off when the ice melted. The same 
operation being performed with the other end we had a 
continuous pipe, and can wait with tranquillity until 
tho plumber Bhall be sufficiently at liberty to restore it in 


I). I.cgan. — Tito numbers were sent by post as soon as tho letter 
arrive!. 

Osomstd Cod-livtr Oil. — A correspondent wishes to be referred to any 
article on, or account of, tbc prcisiration, nature, or properties of 
ozonized cod-liver oil 

(!. F. It . — Tho subject of your paper is so purely theoretical, and 
unsupported by experiment, that wo think it would bo scarcely 
applicable for Insertion in our column*. Amber-dust or fragments 
ciui readily bo disposed of at tho varnish-makers', umber vanihth being 
lurgoly used in photography. 

F. C. U . — llccclvcd with thanks. 

Bacli, <S-e., Ftcti e«f . — “Illustrated Catalogue of Chemical Apparatus," 
J. J. Griffin, Buuhill-row. “Infant Alimentation ; or. Artificial 
Feeding, as a Substitute for Brcust-milk, considered in its Physical 
and Social Aspects.'’ By Jl. A. Baines. A paper from tho Luh at of 
January it, 1S01. 


THE ADULTERATION OF FOOD. 

Now ready, price Cd., by post 7 d. 

TABLE (reprinted from the Chemical News, 

and Bovistid by the Author,) showing tho more Important 
Articles of FOOD or IUUNK, and tho Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics' anil other Institutions, as well as for Privato Kctenmcc. 

" A very interesting Table, which will bo fouud exceedingly useful 
for ready reference, being clearly and intelligibly arr.uiged.’’— ’Techno- 
logist. 

Chemical News Office— Griffin, Bolin and Company, 

10, Stationers' Ilall Court, Loudon. 

THE ORIGINAL “DR. STEERS' OPODELDOC.” 

26s. per dozen, usual Discount — Showcards. 

Wc feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. N'EWBERY, No, 45, St Paul's 
Churchyard," on the Government Stamp, 

(Signed) 

FRANCIS NEWBERY and SONS. 

Established A.D, 1746. 
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To Plsyniriun*, Snrffeonn, and 
OrUgifUt*. 

Brown'* Canlharidine Blistering TUsue, 

PBEPABEO FROM 1'URl; CANTU AKUHNK. 

A N Elegant Preparation, vesi- 

catingin much less time than the Emp. 
Lytb®. P.L. easily applied and removed, and 
will not produco strangury, or troublesome 
afler-soros. It lias received the sanction and 
commendation of many of the most eminent 
Practitioners in the Kingdom .— In Tin Cato. 
containing ten fist, 6». Cd. : amt small Casts of 
fiti square feet, 3 s. dd. tack. 

BROWN’S TISSUE DRESSING. 

An elegant, economical, and cleanly substitute 
for all ointments ns a Dressing for Blisters, and 
may be called a companion to tho above . — In 
Tin Casts, tontainissg tiul ft square fttl, It. t W. 
each. 


Extracts and Editorial Sott from (Ac Net e York 
Journal of Molicint. 

*• March 1st, 1S50. 

*' Brown's CAtmtARtotNE Tissue.— It pro- 
sen ta peculiar claim » to our notice in the inflam- 
matory diseases of females and children, iu 
whom tho unpleasant consequences which, so 
oftou follow tho application of tho Krop, Can- 
tharides ore moat apt to occur. Wc haro found 
It x reliablo and peculiarly safe vMicml, and 
from tho many trials wc have given it, wo are 
satisfied that it deserves the attention or tho 
Medical Profession. 

“ Accompanying this article is a very t implc 
and neat dressing." 


** I have prescribed tho C a nth ariiuxe Tissue 
and Dressing (as prepared by you), fortho last 
ten years. I have much aatlsfacttnn in iicnring 
testimony to its effectual, mild, and safo action 
as a vesicant oil the most delicate skin, and one 
of tho liest auxiliaries in the suci-cssltil treat- 
ment of congest! vennd inflammatory dlseosoa; 
tho Dressing has the advantage <>f lieiiig cleanly, 
agreeable, and curative iu its application. 

••JOHN PURSELL, 51. D., F.R.C.8.E. 

'• Kexmington-park, Surrey, Fob. 12, 1S57. 

To Mr. T. B. Brown." 


" Army Afodical Department, Jau. 16, 1847. 

"The principal Medical Offiecrof tlioGeucral 
Hospital, Fort Pitt, Chatham, renortsthut 5lr. 
Uuown’s Blistering Tlvue lias been ustod ex- 
tensively in tho Military Hospital, has been 
found effective as a vesicatory, when carefully 
applied, and has not been productive of any 
degree of strangury. 

•• ANDREW SMITH, M.D. 

“Deputy Inspector-General of Hospitals. 

Mr. T. B. Brown, Birmingham.'' 


Sold by tho Sole Consignees, WILLIAM 
BAILEY and SON, Horseley Fields Chemical 
Works, Wolverhampton; and by all Wholesale 
and Retail DruggUU and .Medicine Agents 
throughout the British Empire. 
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-13 timato that, having become SOLE 
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PUKE ALUMINIUM, they aro now in a 
position to supply from their Work* hero Ig'tli 
this metal aud its compound with copper, 
known under the name of Aluminium Bronze. 
Kcwcostle-ou-Tync, Sept. I860. 
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Manufacture!', 
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from 7s. 6d. to 16s. each. Postage, Gd. 
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22S, Piccadilly, London. 
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supplied to licr Mnjo»ty’x Regimental Storos, 
tone usodwlth all kinds of Stamps, Steel jams, 
Ac. A sample bottle for 6 stamps. 

*.* Prico Lists Froc per Post. 


PATENTS. 
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WANTED, A PERSON who lias 

T » had some Ex peril nco in tho MANU- 
FACTURE of ANILINE for Commercial 
Purposes. Apply, stating terms, Ac., to 12S, 
Ilolhont Hill, London. 


B enzole, and ail tho 

PRODUCTS of COAL-TAR, Manufac- 
tured and Sold by 

READ HOLLIDAY, 

CHEMICAL WORKS. HUDDERRFIP.LD, 
and 128, HOLBOUN HILL, LONDON. 


TAANIEL JUDSON & SON, 

I * Dn-saltcra. 10, Scott's-yard. Bu*h- 
lano, E.C. Dyowood and Drug Mills, No. 
67a, Bormondsoy Street, London. Dyowoods, 
Tanneries. Farinio, Chemicals, Acids, Extracts 
of Dyes, Ac., Ac. 


ANILINE. 

TIHE PUREST QUALITY sold 

1 by A. DIEUDONN& 35, ESSEX 
STREET, STRAND, LONDON. 

AGENT in MANCHESTER-N. BRfvBANT, 
MOSS-SIDE GROVE. 


W A N TED, BOGHEAD 

NAPHTHA to bo supplied Weekly. 
Address, A. Diemlounc, Essex Street, Strand, 
London. 


L. OEBTLING. 

CHEMICAL AND ASSAY 

BALANCES.— The ' Council Medal of 
the Great Exhibition of 1851, and the First- 
Class Medal of tho Paris Exhibition of 1S5J, 
have boon awarded to L. Ocrtling. for t no 
superior quality of hi* Balance*. Thcv are 
made of all nines, from tlio Largest, c.-qublo of 
carrying 1000 oz. in each pan, to the most 
delicate Assay Baianco. 

English mid French Weights aud Measures 
accurately adjusted. Catalogues forwarded 
on application. 

12, Storo Sircet, BodfordSquire, London, W.C. 


D ublin medical press.— 
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CHEMI8TRY. 


An Account of Guy's J/oxjntul Jl e/f, by 
William Odlinc, M.H., F.R.S. 

(Onilinuttl from ;ki gt J 7 ) 

Sonic of the constituents of these waters arc highly 
interesting in a scientific point of view. The presence 
of potash in deep-well water was first ascertained in 
the ease of the Artesian water of Crenelle, near Paris, 
which, moreover, is quite free from soda salts. The fixed 
constituents in a gallon of this water, as estimated by 
M. Payen , 1 arc shown below : — 


Constituents. 

Grains 

j»cr 

Chloride of potassium . 

Gallon. 
. . o- 7 6j 

Bicarbonate of potash 

. . 2*072 

Sulphate of potash . . 

. . o’86o 

Carbonate of lime . 

. . 4*760 

Carbonate of magnesia . 

. 0-994. 

Silica 

. . 0-399 

Organic matter 

. . 0-015 

Total residue 

. . 9*863 


Mr. Graham was unable to detect potash in Messrs. 
Combe and Delafield’s well, nor could Mr. lirande 
recognise its presence in the water of the Mint. It has, 
however, been found in the Trafalgar-square water, by 
Messrs. Abel and ltowney, by Mr. 1). Campbell, and by 
Dr. Dupre and myself. Moreover, potash bus been 
detected by several chemists in various other deep well ! 
waters of the London basin ; there was no difficulty in : 
recognising Its existence in the Guy’s Hospital water. 

I am quite unable to account for the irregularity of its 
presence in waters derived from the same strata, and at j 
situations comparatively near to one another. It does 
not appear to depend upon the different depths of the 
borings. 

The presence of phosphoric acid in deep-well water 
was first ascertained by Mr. Graham in his examination 
of the water of Messrs. Combe and Delafield’s well in 
1 S 45 . This arid has since been invariably found, when 
sought for, in the deep waters of London. Its presence is 
not surprising, for phosphoric acid is a compound of which 
minute quantities are very widely distributed in nature. ; 
It exists in the deep-well waters in variable, but always 
in very small, proportions. The amount of phosphoric 
acid which I found in Guy’s Hospital water is consider- 
ably less than that which other chemists have found in 
the waters of other deep wells. The cstimatian, how- 
ever, was made very carefully, and corroborated in 
several ways. When nitrate of silver is added to an 
aqueous solution of the fused residue pf an evaporated 
deep-well water, an abundant precipitate is produced, 


the yellow’ colour of which is at times very decided. 
This yellow colour 1ms been considered to result from 
the phosphoric acid existing in the water. In my opinion, 
the quantity of phosphoric acid present is, in no case, 
anything like sufficient to account for the coloration, 
which, I believe, is really dependent upon the carbonate 
of soda. In adding nitrate of silver solution to the 
solution of an alkaline carbonate, whenever the drop of 
nitrate of silver is temporarily in excess, wo always 
obtain a yellow precipitate, as is, indeed, well known. 
Phosphoric acid is also found in the water of shallow 
wells, or land-springs of the Loudon gravel ; but, in this 
case, it is, doubtless, derived from contamination of tho 
water with products of animal decomjiosition, and is 
associated with obvious quantities of other compounds 
of similar origin,— ammonia, nitric acid, &c. 

The source of the carbonate of soda which exists so 
uniformly, and to so considerable an extent, in the deep 
waters of London, has been the subject of much specu- 
lation, and is even now undecided. The general opinion 
atone time entertained was, that it resulted from the 
admixture, and mutual reaction, of infiltrated sea water, 
rich in soda salts, with proper chalk water, containing 
much bicarbonate of lime. The principal arguments in 
favour of this view were considered to be the following : — 
Water from chalk wells, situated above the level of 
Trinity high-water mark, — the Watford water for 
instance, — is comparatively free from soda salts, which 
exist so largely in sen water; whereas, these sails are 
found to a considerable extent in the water of chalk 
wells descending greatly below high-water mark, such 
as the deep-well water of the London basin. Again, the 
high chalk water, though poor in soda salts, is rich in 
cuihonnte of lime, whereas, the deep chalk wuter is 
comparatively rich in soda salts, and poor in enrbonato 
of lime; and this difference in character has been thought 
to indicate mutual decomposition of the soda salts of the 
sea. with tho eurbouate of lime of the proper chalk 
water, whereby carbonate of soda is produced in tho 
deep-well water. Moreover, it has been stated that tho 
proportion of soda salts in the deep-well water of 
Loudon was gradually increasing, a circumstance which, 
it was conceived, could scarcely occur unless that water 
had some communication with the sea. The above view 
has been controverted, and, us I think, successfully, by 
Mr. Dugald Campbell . 1 He has shown that tiie alleged 
increase of soda salts in the deep-well water is a mistake ; 
that the shallow chalk water contains an obvious amount 
of nitric acid which is not to bo found in the deep-well 
water: and finally, that no admixture of proper chalk 
water and sea water could account for the composition 
of the deep-well water as a whole. The following table 
of the principal constituents of the different waters, 
calculated, No. r. from Mr. 1), Campbell’s analysis of 
the Watford water ; No. II. from my own analysis of 
the Guy's Hospital water; and No. III. from Mr. 
Schwciuer’s analysis of the water of the English 


* Canale* it* Chemie <1 <lt Fhyti^ut, jurre s(r., t. i. p. jSi. 
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Channel, illustrate Mr. Campbell’s position. If the 
sodium of the deep-well water, for example, had been 
derived wholly from the sea, it ought to have been asso- 
ciated with at least 25-63 grains, instead of with only 
975 grains of chlorine: — 


Constituents. 


1. 

it. 

in. 

Chlorine 

# 

• 

O' 84 

9 ‘ 7 S 

136675 

Sulphuric acid 

• 

• 

079 

9-24 

16499 

Carbonic acid • 


9 

8 'co 

6-go 

I'Ol 

Calcium 

• 

• 

771 

ro 5 

29-86 

Magnesium . 

• 

• 

-— 

069 

97-32 

Sodium 

• 

. 

077 

1661 

744-69 

Potassium . 

• 

• 

— 

o' 54 

28-03 

In reference also 

to 

the 

above v 

iew, it 

is worthv of 

serration that the 

deep chalk water of Southampton, 


which appears to be contaminated to a considerable 
extent with sea water, is entirely free from carbonate of 
soda. 1 In addition to other constituents of the sen, this 
water contains 62 8 grains of common salt in a gallon, 
whereas the Trafalgar Square water contains only 19 0, 
and the Guy’s Hospital water only 1 6 0. Mr. Campbell 
has also shown the improbability of a modification of the 
aliove view, namely, that the deep-well water results 
from an admixture of the proper chalk water with sea 
water, which has undergone a change by percolating 
through an immense bed of chalk. 

I11 the present imperfect state of our knowledge, the 
most probable explanation of the source of the carbo- 
nated alkali in the deep water of London, seems to me 
to consist in recognising the decomposition of an alkaline 
silicate, chiefly silicate of soda, existing in the strata 
above the chalk. The presence of carbonated alknli in 
the deep water of Crenelle, which is free from salts of 
the sea, and the presence of salts of the sea in the deep 
water of Southampton, which is free from carbonated 
alkali, seem to negative the idea that the existence of 
carbonated alkali in certain deep-well waters is depend- 
ent in any way upon contamination with sea water. 
That it may be derived from alkaline silicates is rendered 
probable by the following circumstances, namely, that 
alkaline silicates arc among the most common consti- 
tuents of minerals, and ure known to suffer slow decom- 
position by the action of water containing carbonic acid, 
rain-water for example and that carbonate of soda is 
not confined to the deep-water from the chalk, but exists 
also in the water of the porous strata intervening 
between the London clay and the chalk. In a preceding 
part of this communication, the analyses of two waters 
from Mr. Burnett’s well at Vauxhalf arc given. This 
well is so constructed, that the water of the gray sand 
above the chalk can be obtained separately from the 
water of the chalk itself. No. V. is the analysis of the 
•balk water, mid No. Vi. that of the sand water. It will 
be observed that the general characters of the two cor- 
respond closely, the principal difference being that the 
chalk water contains more carbonate of soda, and less 
sulphate of soda, than docs the sand water. This is a 
difference which maybe readily explained, by' supposing 
the sulphate of soda of the sand water to undergo a 
partial decomposition with the bicarbonate of lime, which 
characterises a pure chalk water. Moreover, it is quite 
possible that the formation of carbonated alkali, begun 
by t he decomposition of alkaline silicates in the plustic 
clay and gray sand, may be continued by the decompo- 
sition of alkaline silicates in the chalk. My results 

1 Hobson, Quarterly Journal oj the Chemical Society, vol iv. |>. 7. 

, A portion of tho aaixl stratum overlying the chalk, obtains 4 from 
the borings of Guy's Hospital well, was found to contain a consider- 
able proportion of a readjly-decomposible silicate of soda. 
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with the gray sand water arc not singular; Mr. I). 
Campbell examined a specimen of well water from the 
plastic clay, and found it to correspond closely in its 
characters with deep-well water from the chalk. Messrs. 
Clarke and Medlock again, in their examination of the 
Westboume Park well water, observe, “the almost 
complete identity of water from the sand and that from 
the chalk.” I am inclined to think that the principal 
sonrcc of the deep-well water of London is rain water, 
a considerable proportion of which has drained through 
the highly porous sand formations beneath tho mottled 
clay, into the chalk, which constitutes its principal 
reservoir. Tho porous eocene beds, intervening between 
the London clay and the chalk, have a very extensive 
superficial distribution for the reception of rainfall. On 
the south, they are found in Kent, at Woolwich, Black- 
heath, and Bromley, &c. ; and in Sumy, beyond Croy- 
don, and nt the Addington Hills. To the north of 
London, they nppeur at the surfuce in parts of Hertford- 
shire, and of Middlesex, particularly in the neighbour- 
hood of Bushev. This view of the source of the carbonate 
of soda in deep-well water docs not account in anyway 
for the presence of the chloride of sodium. It is not 
contended, however, that the well water is entirely free 
from sea-contamination, but only that sen-contamination 
is not the cause of its alkalinity. From tho fact of 
portions of the cliulk, and of the much more porous 
strata above it, cropping out as wc proceed eastwards 
along the course of the Thames to the sen, it seems not 
improbable that the deep water of London should be 
contaminated to some extent with sea water. The deep 
water of the Paris basin, indeed, is free from sea salt; 
but then the direct distance of the chalk under Paris 
from the sen, the altered relations to the sea of the 
littoral chalk itself, which, in some parts eastwards, rest* 
upon a bed of Kimmeridge clay, forming a portion of 
the sea-bottom, and the non-communication of an; 
porous strata above the chalk with the sen, render the 
case of the Paris basin very different from that of Lon- 
don, as regards its liability to sea-contamination. More- 
over, at Grcnelle, the boring has pierced through the 
chalk, and entered the lower green-sand formation, from 
which, I believe, the supply of water is principally 
derived. 


On the Detection of Phusjih<>rus t 
ly Dr. Fred. Hoffman. 

The author has instituted a series of more than 150 
experiments with Mitschcrlieh’s method for de-tecting 
phosphorus. Ho has mixed the phosphoric mass of 
matches in different preparations, with food cooked in 
various ways, with beverages commonly used, and with 
medicines in a liquid, soft, and plastic* slate, and kept 
the mixtures fora variable length of time. The presence 
of phosphorus, it will be remembered, is established by 
the phosphorescence imparted to the aqueous vapours on 
distilling the liquid or liquified mixture, and the distil- 
lation of tho phosphorus is increased by the addition of 
sulphuric acid, chloride of sodium, sugar, &c., whereby 
the boiling-point is made to approach that of phosphorus. 

In the place of Mitecherlich’s apparatus, the author 
has constructed a more simple one, which is easily 
prepared and readily token apart. It consists of an 
ordinary flask, connected with a receiving-bottle by 
means of a glass tul>e, which passes about 18 inches 
through a gluss cylinder filled with cold water. A long, 
straight tube conducts the gaseous products from the 
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bottle. Tlie lamp and flunk are surrounded with dark 
paper, and about three-fourths of the glass cylinder. 
The operation is best performed in a dark room. 

The phosphorescence of the liquid increases in intensity 
with the consistence of the liquid and the quantity of 
the phosphorus. The gas-bubbles are luminous, rise iu 
the mixture, and apparently burn upon its surface with 
a bright flame. With tho temperature the light is 
increased : a photosphere fills the flask, rises in the tube, 
and moves up and down within the cooled part. 
Sometimes only a column or a luminous ring appears 
stationary at the point where the vapours are cooled, 
and a luminous fog or sparks gradually sink into the 
receiver, or a sudden, frequently-repeated lightning is 
observed. If the heat is raised too high, or the cooling 
is insufficient, the luminescence passes through the long 
gas-tube, at the mouth of which the gases take fire, if 
the volatile oils from cruciform (mustard, &c.) have been 
present 

Coffee, mustard, smoked meat, highly-seasoned food 
and beverages, and medicines containing odorous gum- 
resins, volatile oils, musk, castor, camphor, chlorine, 
&c., have the property of covering the odour of a small 
portion of phosphorus; minute quantities, which yet 
produce the symptoms of gastro-enteritis, may not be 
recognised by the odour in the contents of the stomach. 
The reaction is not prevented, except by the presence of 
much alcohol, volatile oils, and mustard. If the quantity 
of phosphorus be not too insignificant, the phospho- 
rescence is observed, either momentary or constant, at 
the beginning of the distillation, and after the alcohol 
has passed over. 

The reaction is not interfered with by the presence of 
ipecacuanha, tartar emetic, magnesia, hydrated oxide of 
iron, musk, castor, opium, albumen, neutral acid, or basic 
salts and double salts, volatile organic acids, -chlorides, 
iodides and sulphides, and by free acids ; but iodine, 
chloiidc and bichloride of mercury in considerable pro- 
IKirtion, and metallic sulphides in the presence of free 
sulphuric acid, and particularly oleum cimo (artemisim), 
interfere with or prevent the reaction. 

Numerous experiments, by distilling the brain of 
various animals, blood, albumen, casein, fibrin, logumin, 
and other protein compounds, with diluted sulphuric 
acid, yielded not tho least photosphcric reaction. — 
Archil', dc Phariit. 


On Comlina/ions 0/ Iodine with Iodide of Potassium, 
by B. PlFFARD. 

Having been lately engaged in making a scries of 
experiments for the purpose of determining whether 
iodine, when dissolved in ri solution of iodide of potas- 
sium, is simply held in solution or chemically combined 
with it ; and having come to the conclusion that it is a 
definite chemical compound, a short statement of some 
of the principal facts I have arrived at may not be out 
of place, as I sec that an opposite view is occasionally 
held, from some remarks I read in tho Ciiemicai. News 
for January 16, 1861. 

In the first place, I prepared a saturated solution of 
iodide of potassium, and in it dissolved os much iodine 
as it would hold, which, according to Baup, is two equi- 
valents and I also prepared another similar solution, 
and to it added several times its bulk of water, which 
precipitates one equivalent of iodine. From these two 


1 8co Graham's " Elements of Chemistry," vol. 1 . p. 5*9. 
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solutions I then precipitated iodide of lead, by means of 
the acetate of lead. 

Now, these iodides of lead, prepared in this manner, 
neither resembled one another nor the ordinary iodide 
of lead (Pbl) ; for that precipitated from the first-named 
solution speedily turned from yellow to a deep-vermilion 
colour, and that from the second solution, after going 
through various shades of yellow, green, and blue, 
finally became nearly black. Both of these precipitates 
I separated from tho liquid -and dried without their 
undergoing any further change. This black iodide of 
lead lias the following properties : — 

1. It does not part from iodine at a temperature of 
160 0 F., when even long continued — I have not tried a 
higher temperature — although uncombined iodine rises 
in vapour at ordinary temperature. 

2. It does not part with its iodine to chloride of 
ammonium, nitrate of ammonia, or chloroform, in all of 
which uncombined iodine is soluble. 

In the second place, I prepared a saturated solution of 
bromide of potassium, saturating it afterwards with 
bromine, and from it, with acetate of lead, precipitated 
a brilliant yellow bromide of lead ; and from a similar 
solution of bromine in bromide of potassium, after 
diluting it with water, I precipitated with the acetate of 
lead, as before, a briekdust-coloured bromide of lead. 

In the third and last place, through a saturated solu- 
tion of chloride of potassium in water I passed a stream 
of chlorine gas, which was rapidly absorbed, and from 
it, when saturated, I precipitated with acetate of lead a 
reddish-browu chloride of lead. 

By precipitating from a diluted solution of the above 
I did not find, however, that the colour of the precipitate 
was changed. 

Now, I think that in all probability my two iodides 
of lead arc different and definite combinations of iodine 
and lead, and that my bromides are also different and 
definite combinations of bromine and lead. Assuming 
this to be the case, and also that they arc not produced 
by the action of free iodine and bromine on the ordinary 
iodide and bromide of lead, — which, after repeated 
attempts, I have not succeeded in doing, — I think I may 
safely come to the two following conclusions : — 

1. That iodine and bromine combine respectively with 
iodide and bromide of potassium, with the aid of water. 

2. That they each combine in two definite proportions. 
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On the Alloys of Copper and Zinc, 
by Frank II. Storrr. 

(Continual from j mgt $8.) 

Now, since many of the impurities of copper are 
eliminated when it unites with zinc, being thrown up 
on the surface of the melted metal as a crust or scum, 
which is removed by the workmen, 1 and as no two 
samples of copper contain the same kind or quantity of 
impurity, tho amount of it removed, or, what is the 
same thing, the amount of copper left to unite with a 
given weight of zinc,* must continually vary. 

1 This explains tho remark of Hurston (lot. til. s. j86), that per 
feclly pure copper ran take up from 1-5 to 1 ; por cout. more line 
than impure, and still afford a product of butter colour, more tena- 
cious, and more lnalloablc. 

* Much xinc also Is lost in this caso, both by alloying with the 
foreign metal and by uniting with any oxygen which may have been 
combined with tho latter. As tho workmen say, impure copper 
'• burn* up ” n great doal of zinc. 
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From this it may easily be seen how very difficult, if 
not impracticable, it would be to obtain anything like 
constant results, unless some test wero found by which 
the workman might ascertain, at least approximately, 
the composition of his alloy. 3 

That it is of the first importance that every alloy used 
for sheathing shall possess some one constant composi- 
tion, so that it may endure equally well on all parts of 
the vessel, ami that no galvanic action may occur between 
the metal of diiferent sheets, is a point too obvious to be 
mentioned. 

It might still bo urged against yellow-metal, that the 
admixture of other metals — of kinds capable of mingling 
with it — which may have been derived from the copper 
used in its preparation, is a serious objection to its use. 
This is true, and the remark applies with equal or even 
greater force to all the alloys used for sheathing ; it 
must always depend upon the condition of copper 
metallurgy. It would apply more forcibly, for example, 
to the low-grade brass which Bobierre has proposed to 
substitute for the ordinary sheathing-metal; for since 
the “ test ” by means of which founders nre enabled to 
prepare the alloy (yellow-metal) of constant composition 
cannot be obtained if metals are present which are 
incapable of mixing in all proportions with tins alloy, 
in wliich event small particles of the foreign substances 
would be found irregularly disseminated upon the frac- 
tured surface of the test ingot, manufacturers arc enabled 
to ascertain at once whether or no a given sample of 
copi>er is suitable for the preparation of yellow-metal. 
"Whenever it is found that satisfactory tests cannot be 
obtained, the copper is immediately rejected by the 
founders, and applied to some other use. No similar 
means of controlling the purity of the brass in question 
nre known. 

It does not appear — at all events, it has never been 
proved — that any serious injury results in practice from 
the use of the most varied kinds of copper, so long as 
they alford the desired homogeneous alloy containing 4.0 
per cent, of zinc. 

I do not wish to deny that hurtful impurities may at 
times occur in yellow-metal, in spite of the test to which 
I have so frequently alluded. Most probably, the very 
rare cases in which this alloy wears out irregularly, 
portions of the sheet being much corroded, while other 
parts are scarcely at nil acted upon and have preserved 
tluir original colour and mulleability, may be referred 
t o the irregular diffusion of such impurities throughout 
t he mass of alloy of which the sheet was formed but 
t heir influence must be regarded as being of very slight 
importance in comparison with the changes of structure 
which have already been discussed. 

The following is a list of the alloys which I have 
prepared. Crystals were obtained from all of them, 
with the exception, perhaps, of one or two of those 
lowest in the series, where the tendency to assume a 
pasty state duriug solidification renders the crystallisa- 
tion obscure. 


* It must l>o well understood, however, that, as a rule, manufac- 
turers of alloys of eopjrcr and zinc always use the host copper they 
eon obtain, since it is generally more economical for them to do so. 
For the purer tills tiWt.nl is, so much the greater wi'l be the total 
amount of alloy obtained by the use of a Riven weight of it, or. in 
othor words, the loss, mentioned in tlio procoding notes, which would 
occur from the elimination of impurities, will bo smaller. 

* It is not impossible that the small amount of silver which, as la 
well known, is precipitated from sea- water upon tho metallic sheathing 
of ships, etui accumulate to such an extent in yellow-mct.nl which line 
been repcaludlv used and re molted, that the durability of tho latter 
may bo seriously impaired thereby. It is, however, equally piobable, 
and perhaps more so, that tho greater part of this sliver is'eliiniuatod 
u tho preparation of tho alloy, when tho old motat is fused with zinc. 


The amount of copper contained in both the crystals 
and the portion of fluid alloy jioured off from above 
them was determined directly by assay in each instance. 
Tho copper used in the preparation of tho alloys was a 
very pure article from Lake Superior ; it contained only 
a certain amount of suboxidc of copper and traces of 
silver. 

The zinc was from La Vieille Montaigne, containing 
as its principal impurity a small amount of lead. Both 
metals were granulated for convenience in weighing. 
The lead and other impurities have been neglected in 
stating my results. 

Per cent. 


Number 

Per cent, of 

Per cent. 

of Copper fomid 
in the portion 

of the 

Copi>er put into 

of Coppor found 

Experiment. 

tho Alloy. 

in tho Crystals. 

of Alloy 
poured off. 

I 

97 M 8 

99-14 

98-68 

a 

96-50 

95-57 

97 40 

3 

9438 

95-06 

95 04 

4 

9438 

94-30 

9382 

5 

9 38 

90-77 

91-49 

6 

88-38 

88-86 

88-78 

7 

85-38 

86-io 

85-74 

8 

79-38 

83-72 

83-61 

9 

82-38 

82-89 

82-52 

10 

79 ’ 3 8 

80-34 

80-73 

11 

76-38 

77-32 

78-92 

1a 

73* *38 

75-03 

74*27 

>3 

74*38 

75-71 

74-94 

*4 

72-38 

74 - 5 * 

73-61 

«S 

70-00 

71-48 

71-68 

16 4 

— 

— 

69-20 

»7 

6740 

68*93 

67-37 

18 

65-94. 

67-12 

— 

« 9 J 

— — 

66-94 

— 

20* 

— 

65-56 

— 

21* 

— 

— 

62-JO 

22 

60*29 

61*16 

6t- 99 

* 3 * 

— 

60-92 

61.36 

24 * 

— 

60-77 

6o-SS 

2 5 7 

— 

60-42 

60-24 

26 

56 69 

57-82 

5866 

27 

53-09 

54-22 

54-45 

28 

51-00 

52-62 

5211 

29 

49 'co 

49-5* 

49-55 

30 

47 -co 

49-43 

48-26 

3 « 

45-00 

47-49 

46-79 

32 

43-00 

44-4 * 

4363 

33 * 

— 

43 64 

44 01 

34 

41-00 

41-48 

4219 

35 

3900 

38-57 

38-77 

36 

37-00 

38-09 

37-7* 

37 

35-00 

35-33 

36-71 

38 

33-00 

*3298 

32-79 

39 • 

27-31 

29.67 

29-07 

4 °s 

— - 

29-07 

— 


In determining the amounts of copper contained in 
these alloys, I have employed a method which has been 
used for a long time by many of the copper assayers of 
this country, bv whom it is highly esteemed. It is 
essentially the old Swedish method'' of precipitating tho 
copper from its solution in acid, by means of metallic 

1 TliO Instances in which the amounts of metal used in prvpariog 
the alloy are not given refer to cryrtalliscd products whicli wero 
obtained accidentally duriug tho course of the research. 

* Yellow metal, from founder's pots, said, from appeur.moo if test 
ingot, to require a little inoro zinc. 

" Yellow-metal which had afforded a satisfactory test. 

9 Kiel. Bergman, “Physical and Chemical Essays," translated from 
the original J-athi by E. Cullen, M.D. (London, 1788), vol. ii p. 44). 
Pescriliod more fully by Kenton, in Knrsten u. von, hcclicn's ArrAir 
far Mintralofit , «. it., xli. 567 ; also by Kcrl, in Bed cm ami's 
Probirkuntt von Bruno Kori (Claus that, 1857), ». 116. 
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iron, with, however, several more modem modifications 
and improvements.* Since several of the details of this 
process havo never, to my knowledge, appeared in 
chemical literature, I shall make no apology fordcscribing 
it at length in this connection. j 

In choosing samples of the alloy for analysis, I have 
been careful to select those portions of the cup which 
were best crystallised, avoiding always the upper crust, 
which had lost zinc by volatilisation while cooling; from 
the sheets into which the fluid portion of the alloy was 
cast, I have taken pieces near the edge, which wero free 
from any admixture of fragments of the crust. 

(To b« continue i.) 


On Coal Gan,' 0 by the Rev. W. It. Bow DITCH. 

A distinguished Fellow of the Royal Society discovered j 
coal-gas, when Rector of Crofton, about two miles from j 
my present parish, and nearly all our knowledge of this 
complex substance is derived front the labours of chemists 
who have been, or arc, Fellows of the Society. I feel 
assured, therefore, that an attempt to extend the know- 
ledge of the reaction of coal-gas with various substances 
will be favourably received, and that the application to 
practice of the fncts made known, will not render a 
memoir less acceptable to the Society which rewarded 
alike the abstract researches of I.evcmcr and the 
practical ones of Arnott. 

Six years ago I introduced the use of clay into gas- 
works, for the pui pose of improving the purification of 
coal-gas, and now, — after so long an experience, the 
purification of many hundreds of millions of feet of gas, 
and the use of many thousand tons of the refuse ns 
manure, — I venture, for the first time, to submit the 
grounds upon which niv process is based. 

Coal-gas may conveniently be considered under the 
heuds of carbon compounds required for the production 
of heat and light, which generate water and carbonic 
acid by their combustion ; and sulphur and nitrogen 
compounds which arc not necessary for heat and light, 
and ought to be removed from gas on account of the 
injurious nature of the substances produced by their 
combustion. 

Tiie former of these classes will l>c t reuted of inci- 
dentally ; the latter class forms the principal subject of 
this paper. When speaking of yas, 1 always refer to 
that which has undergone the ordinary condensation of 
gas-works, wherefore no mention is made of the complex 
compouuds removed by condensation. 

A\hen coal is distilled, its nitrogen is evolved in some J 
forms of combination which are generally familiar, while 
others are almost unsuspected. Under certain conditions 
of distillation, much nitrogen leaves the retort and passes 
the condenser as nmmonia or some of its snlts. These 
are all removed from gas by clay, so that no trace of 
ammonia can be discovered after gas bus pnssed through 
purifiers charged with an adequate quantity of clay, mid 
with lime or some equivalent substance to remove 
sulphide of hydrogen. Clay is thus entitled to be classed 
with acids and some metallic salts ns a purifier of gas, 
for these, of course, remove nmmonia and its salts. But 
between clay and acids there is an important difference, 
in regard to the action which takes place upon the most 
valuable light-giving constituents of the gas; acids 
remove a large quantity of these, clay docs not. We 

. ’ fw iu formation cmiccniiiig these I lira indebted to Mr. G. J. 
raunioo, chemist, of tho copper works at 1 'oiiit Shirley, near 
Iks ton. 

10 From the ProcaJingt of Hit Royal Society, rol. xi. p. *5. 


have experimental proof that clay does not remove tho 
valuable hydrocarbon vapours from gas, in the fact that 
strong spirit of wino digested upon foul elny for days, 
does not thereby become much more luminous than it 
was before being so treated. The very slight light-giving 
power which it has obtained is due to tar ; for if the 
spirit be evaporated, and the tar so obtained be re-dis- 
solved in fresh spirit, the same kind of flame will be 
obtained as before; whereas the addition of a small 
portion of coal-oil to spirit gives a flame of considerable 
illuminating power. To this I may add, that long and 
extensive experience shows that the employment of clay 
in the pyrifying process improves the light-giving power 
of gas, by removing substonces which are not otherwise 
removed, and which, it allowed to be burnt with the gas, 
lessen its illuminating power. These light-damaging 
compounds are produced during the later portion of the 
distillutorv process, ns I have proved by experiment. 
The same retort wus charged twice with the same weight 
of the same coal. The gas produced by one charge was 
purified by lime only, that produced by the other charge 
was purified by lime and clay. The illuminating power 
of the gas passim.' at each half-hour’s end was deter- 
mined, and it was found that the purification made no 
difference for the first three or four half-hours. About 
the middle of the charge, that purified by my process 
bad slightly the advantage, and at the close the differ- 
ence in favour of that purified by the addition of clay 
has been found ns much as ten or twelve per cent. Thus 
it is shown that the compounds removed bv elny from 

E ns produced during the early stages of distillation — 
owever objectionable on other accounts — do not lessen 
the light-giving power of gas, whereas those removed 
during the later periods of distillation reduce the light- 
giving powers considerablv. 

If conjecture be allowable, I would venture an opinion 
that cyanogen compounds, and other nitrogenised sub- 
stances with which foul clay abounds, are those which 
lessen light. My own investigations lead directly to 
this inference, and, I think, explain an old Table by Dr. 
Henry in this sense. In the Philosophical Transactions 
for 1808, ho shows that tho gas produced from ualbs. 
of Cannel-coal contained, after purification, the follow- 
ing quantities of nitrogen : — 


Honrs from 
ciimmuticc- 
ment of 
distillation. 
\ an hour 
1 hour 
3 » 

5 »» 

7 » 

9 .. 

■<>! „ 

14 • » 


100 measures of 
puri tied gas con- 
tain measures 
of nitrogen 

20 Due chiefly to atmospheric air. 
4? j Probably the time when nmmo- 
5 1 nia was principally produced. 
15 \ Probably vapour of water was 
15 j present in very small quantity, 
1 5 > and cyanogen and related com* 
20 l pounds were produced in in- 
20 / creasing quantity. 


Without assuming the absolute accuracy of these 
figures, we may regard them as valuable indicators, 
pointing, I think, in tho direction I have ventured to 
conjecture. 

A beautiful reaction furnishes experimental proof of 
the damage done to gas by acids. Clean deni sawdust 
is well moistened with pure sulphuric acid, diluted with 
five or six volumes of water, so that the sawdust may 
not be discoloured, and gas is passed through it in a slow 
stream. With rich gases, which give the light of from 
20 to 25 sperm candles for a consumption of five feet mi 
hour, the sawdust instantly changes to a most beautiful 
pink colour, and the tint gradually deepens until tho 
whole becomes of a dark mahogany. With poor gases, 


54 


Report on American Adulterations. 


( Cni MirxL Ni-w*, 
\ Jan. 16, 1S61. 


which give the light of from 10 to 12 candles, this colo- 
ration is exceedingly faint at first, and deepens very 
slowly. The differences of colorution are so considerable 
nnd'constant, that I have no doubt of the possibility of 
thus determining the value of gas ns nn illuminant. By 
using a standard acid, the same kind of sawdust, a 
uniform volume of gas, and the same sized U tubes, 
notation of time and depth of colour would give a close 
approximation to the illuminating value of the gas. At 
* all events, the sources of error are not greater than those 
of photometry in the hands of all but tho mo*t expe- 
rienced, and the process is quite as close an approxima- 
tion to truth ns nn ultimate analysis of gas, containing, 
oh it does, impurities which render skill and precaution 
useless. A comparison of the analysis of coal-gas given 
in “ Bunsen’s Ciasometry,” with the substances now 
known to exist in gas, will convince us that at present 
we cannot attach any value to such analyses. 

To determine the substances in gas which produce this 
coloration, some of its chief illuminating constituents 
were prepared and passed separately through the acid 
sawdust. 

Olefiant gas made in the usual manner, and carefully 
purified, reddens the acid sawdust, lither vapour docs 
not affect it, and therefore need not be removed from 
the gas lor this experiment. 

Propylene, produced by passing the vapour of fusel- 
oil through a red-hot combustion-tube filled with cast- 
iron nails, but kept at so low a temperature that a small 
portion of oil passed over without decomposition, red- 
dened the acid sawdust. 

Commercial benzole, with the exception of one speci- 
men, reddened the acid sawdust. 

I have not yet had leisure to prepare and test acetylene. 

The coloration of fir-wood, moistened by hydrochloric 
acid, has been mentioned by Williams ns characteristic 
of pyrrole. 

To show that the colour was produced by illuminating 
matter abstracted, some sawdust was treated with acid 
strong enough to char it slightly; 1 and gas, which 
instantly reddened the clean sawdust and dilute acid, 
was passed first through the black and then through the 
clenn acid sawdust. No colour was produced in the 
latter, though the flow of gas continued for an hour. 

Hydrochloric may be substituted for sulphuric acid, so 
far as that gas colours sawdust moistened with it ; but 
it is liable to a considerable disadvantage. If gas con- 
tain ammonia, tho vapour of the acid unites with it in 
the tube before the gas comes into contact with the saw- 
dust; and the result is a deposit of. chloride of ammonium 
on the surface of the sawdust where the colour com- 
mences, which renders the observation less precise and 
easy. Olefiant gas likewise does not redden this acid 
sawdust, and therefore cannot be estimated by it. 

NitTogcniscd compounds in coal-gas present the 
greatest difficulty in the way of efficient purification, 
and the almost impossibility of obtaining them in a 
state fit for examination, renders their investigation 
laborious and unsatisfactory. Much nitrogen is con- 
tained in gas as cyanogen, which can be separated from 
the clay used in purification. Probably not much less 
exists as sulphocyanogen, which can be separated from 
the foul clay with ease; and the presence of further 
quantities in combination with sulphuretted hydro- 
carbons and tar, can be demonstrated. The bodies 
formed by this combination of elements are, I believe, 
unknown at present. 


> This acid waa of tho tamo strength oi that usod iu some goo-works. 


By placing clay in a purifier through which crudo 
gas passes front the condenser of a gas-works, and 
treating the saturated clay with spirit, a solution is 
obtained, of a brown colour, which has no effect upon 
litmus, turmeric, or lead paper, which decolorises a solu- 
tion of iodine, and from which nitrate of silver throws 
down a white or brownish-white precipitate, and acetate 
of lead a white precipitate. The aqueous solution pos- 
sesses the same properties, and, like the solution in 
spirit, is always neutral. Litmus paper, immersed in 
either of the solutions, and exposed to the air, becomes 
quickly, strongly, nnd permanently reddened. Soluble 
sulphides have been tested for repeatedly with nitro- 
prussidc of sodium, as well os with acetate of lead, but 
have never been found ; yet a sulphur compound exists 
in solution which possesses the power of forming a sul- 
phide with metallic mercury. The spirit solution, 
digested on mercury, with occasional shaking, produces 
tho blnck sulphide of mercury, while the aqueous solu- 
tion, similarly treated, produces the red sulphide. In- 
soluble sulphides, however, exist in the foul clay, and 
evolve sulphide of hydrogen on the addition of nu acid. 
These insoluble sulphides arc oxidised rapidly by expo- 
sure of the cloy to atmospheric action. 

A solution of day in spirit was treated with an excess 
of powdered acetate of lead, and' the white precipitate 
filtered oft'. The brown filtrate was supersaturated with 
ammonia and filtered. The clear brown filtrate, diluted 
with twelve times its bulk of water, became milky, nnd 
with much difficulty was obtained clear by filtration. 
Part of the spirit was then distilled oft 1 , to ascertain 
whether it would bring over a volatile sulphur compound, 
but the spirit was quite free from sulphur. The remain- 
ing fluid was then acidified with nitric acid, which 
caused brisk effervescence and a strong smell of hydro- 
cyanic acid. Nitrate of silver was added as long ns it 
continued to jlroducen precipitate ; the precipitate, dried 
and heated, gave off cyanogen, which burnt with its 
characteristic Hame. The clear filtrate, slowly evapo- 
rated to dryness, left a pale yellow crystalline mass, 
which did not change colour by several days’ exposure 
to light. Part of this, burnt iu a porcelain crucible, 
avc off nitrous fumes, and left a considerable residue 
lackened by oxide of silver. Water was added to this 
residue, and the oxide of silver filtered off, and an 
abundant precipitate of sulphate of baryta obtained, 
with a salt of baryta. Tho remainder of the yellow 
salt was re-dissolved in water, with a view to separate a 
granular portion which was mixed with tho more per- 
fectly crystalline salt, but an accident unfortunately 
spoilt the remainder, and rendered any further progress 
impossible. 

(To bo continued.) 


PHARMACY, TOXICOLOGY, &c. 


Itejwrt on Adulterations, 
by the American Pharmaceutical Association. 

Tue Committee upon the subject of Home Adulterations, 
appointed at the annual meeting of this Association, 
held in Boston last year, respectfully report : — 

The subject of Home 'Adulterations is one worthy of 
the careful consideration of every member of society, 
whether pharmaceutist, physician, or consumer, — nnd 
all belong to tho latter class, — because of the pernicious 
and often dangerous results which ensue from the use of 
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articles mixed with deleterious substances, or deficient 
in power, ow ing to inert substances used to enhance the 
profit of the unscrupulous tradesman. 

Your Committee feel deeply the responsibility of their 
duty; they feel that much ought to be said and done 
which they dare not take the responsibility, as indivi- 
duals, of saying and doing. They trust that the time 
will come when State legislators, or the General Govern- 
ment, will cause such penalties to he affixed to the selling 
of adulterated articles that the business will cease to 
“ pay,” and that “ honesty ” will be practised because it 



outright, 
inches. 

"Who can esti. 
introduction into tin 
month, of these poisoi. 

No substance, however 
decidedly poisonous and pt. 
producing, finally, disease, 
physician can tell you of cases w 
and lingering disease have been p* 
insidious poison. All of you are, <K 


red hot.] 
wire, 


is “ the best policy.” During the past year your Com- disease often arises from the use of wa, 


mittee have had many articles of drugs, medicines, and 
food submitted to their examination, and they have felt 
more and more the necessity of some means being 
devised for checking this abominable practice, which, in 
the language of another, “is undermining the very 
foundation of trade, — viz., faith in commercial integrity.” 

We refer to our published report in our last year's 
"Proceedings” for the definition of an adulteration as 
given by Dr. Has sail, of London, who has done more 
than any other to draw public attention to the alarming 
facts bf this species of fraud. He snys an adulteration 
consists in the intentional addition to an article, for the 
purpotc of gain or deception, of any substance or 
substances, the presence of which is not acknowledged 
in the name under which the article is sold. The change 
of an article entirely, and selling it under n false name 
in place of another, constitutes a substitution, and not 
an adulteration. 

Thus briefly referring to the introductory of our last 
year’s report, we would say that all the views we there 
express we still sustain. We have, during the past year, 
seen nothing to cause us to change our opinion ns to the 
dangerous and hurtful tendency of this unlawful practice; 
on the contrary, all our experiences confirm us in the 
views wo there express, and tend to convince us more 
fully that the public do not know the extent to which 
they are cheated, nor would any intelligent communit)' 
submit to the imposition were they once fully aware of 
the danger nnd risk they are exposed to. 

Adulterations arc practised for three principal reasons, 
as briefly stated by the author of " Falsification of 
Food 

t. For the purpose of making the substance more 
saleable, by improving its appearance by the addition of 
some body, cither innocuous or otherwise. 

2. To depreciate the quality hynddingsome substance 
which will diminish the real, without altering the 
upjMret it strength or general appearance. This is gene- 
rally a very deadly fraud. 

3. To depreciate quality nnd “extend” 
bv the addition of some simple substance, 
if a solid body, as sand, gypsum, &*c. 

The matter of adulteration of articles of food is quite 
properly within the scope of a report on Home Adul- 
terations; nnd y our Commit tee proposeenteringsomewhat 
largely into this part of the subiect, trusting that the 
Association will grant them indulgence. 

It is a sad and alarming fact that “ death lurks in tho 
pot; ” that the community are exposed to injury, disease, 
and death, by the very food they live upon, and the tea, 
coffee, and water they drink. It is often urged in defer- 
ence to many of these nefarious practices, such as the 
addition of some of the salts of copper and lead, or 
cocculns Indicus, to articles of daily consumption, that 
they arc “ used in very small quantities.” Wc grant the 
statement to be true, and are deeply, wc trust truly, 
(Fateful, os we ought to be, that we arc not murdered 


the quantity, 
as water, or, 


pipes ; nnd who can say that of the .. 

“ unknown disease,” some of them may no. 

caused by poison taken in tho small but 01. .red 

doses of the daily food. 

Wo arc aware that many — nnd among them even 
those of scientific reputation — scout the idea of any 
trouble arising from water through lead ; but your Com- 
mittee feel that it is of such great importance that they 
cannot pass it by without a brief notice. It is a question 
upon which scientific men have differed; but, with the 
present knowledge of the subiect that we have, your 
Committee can but recommend, in every practical ease, 
the use of some other substance than lead for the con- 
veyance of water to bo used for drinking purposes. 

Where so large a possibility of injury exists, prudence 
would dictate an entire avoidance of the danger. 

One of your Committee has been fully convinced of 
the great danger attending the use of water tlmough 
lead pipe. He has known lead to be taken from a 
portion of the liver of a person who died with every 
symptom of acute lead poisoning, and who wns con- 
sidered by the attending physician to be a victim of lead 
disease. 

The susceptibility of individuals to this poison varies 
very greatly ; many persons apparently suffer no incon- 
venience, although subjected to precisely the same 
exposure which proves fatal to others. 

One of the most striking cases of extreme suscepti- 
bility to this species of poisoning which has come to the 
knowledge of your Committee is the following : — 

A man, aged thirty-five, who was a house-servant in 
the city at the time of his sickness, hnd never been ex- 
posed to the influence of lead, as far as could be ascer- 
tained, previous to entering his place of service. He 
was employed by a private family, consisting of persons 
both older and younger than himself, and who hud 
drank t he water through the lead pipe for several years, 
in fact, t ver since the introduction of the water into the 
city, without the slightest apparent injury. The man 
referred to was from the cohntry, and perfectly healthy 
and strong upon his arrival in the city ; lie was a 
fleshy and robust man, and never bad noticed any indi- 
cations of paralysis. He bad been, in his situation ns 
servant, exposed to lead poisoning in no other way than 
drinking the same water that the family used, only 
three months, before he wns attacked with violent 
symptoms of lead paralysis, without the premonitory 
symptoms of colic. Ho was completely paralysed, ex- 
cepting the muscles of respiration and the heart. Even 
the mnscles of the eve-lids were useless, nnd the “ blue 
line” upon the gums was apparent, which is the well- 
known and usual attendant upon cases of lead poisoning. 
Under treatment of iodide ot potassium he completely 
recovered. 

If such serious results can occur, is not the matter one 
worthy tho attention of those who have in charge the 
public health ? 
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The singular inode in which the lead is sometimes 
introduced into the system also calls for care and watch- 
fulness, to prevent the unknown, and, therefore, unsus- 
pected danger. 

One of the members of your Committee was called 
upon by a physician who lmd a patient, a farmer, 
suffering apparently from lend poison, to make an 
analysis of some cider. From what source the lead was 
taken was a mystery. The water used by the family 
was nil drawn by an old-fashioned “ well-sweep ” and 
bucket ; no possibility seemed to exist that lead could be 
the cause, and yet all the symptoms were those of a 
plainly-marked case of lend-poisoning. The attending 
physician finully thought of the eider which the farmer 
was in the habit of drinking, and, ns a matter of extreme 
precaution, decided to have a portion of it analysed. 
From less than two quarts of that eider, metallic lead 
was obtained in substance sufficiently large to hold in 
the hand and prove its nature beyond question. This 
caused an examination of the cask of cider, and from the 
bottom of the cask, upon draining off the cider, was 
taken a pint bowlful of mixed sediment and white lead, 
This, of course, readily accounted for the farmer's lead 
disease. The cask used had formeriy been filled with 
oil, and, in putting it together, the edges of the staves 
had been plentifully coated with lead, ground in oil. 
before driving the lioops, to prevent the possibility of 
leakage ; afterwards, when used for eider, the lead was 
dissolved out, and the serious consequences followed. 

These instances, taken from many, are given to show 
that those who speak and feel warmly on this subject of 
.cad-poisoning have some reason for their opinions and 
feelings. 

We arc aware that this is not strictly an adulteration, 
but certainly, after all that has been said and written 
upon this subject, those who, being aware of the facts in 
the case, and who could avert the danger, go on deli- . 
berately using lead pipes for drinking-waters, place 
themselves in the situation of the man who sets spring 
guns and gets shot himself. When lead pipes arc used 
in preference because they are “cheaper” than gutta 
percha, block tin, or iron, docs not this constitute an 
adulteration of the water ? 

We arc lead to speak of this subject of lead-water, 
perhaps going beyond the limits which the Association 
nave laid down for our Committee, by having met with 
and know n many instances where sad trouble has been 
produced by this often despised cause. 

The next article we would ask your attention to is 
milk. ])uring the past year it has Cecil the duty of one 
of your Committee to analyse a large number of specimen- 
of milk. As many of you- arc aware, there exists a 
statute in some States regarding the sale of adulterated 
and unwholesome milk, and by virtue of that statute an 
Inspector of Milk is appointed by the authorities. 

During the past year a largo number of specimens 
have been analysed at the request of the Inspector of 
Milk for the city of Boston. With but one single excep- 
tion, every specimen was found to be adulterated, many 
of them very largely. , 

The plan adopted has liccn to compare the amount of 
food contained in any milk examined with that which, 
by the analysis of a very large number of specimens of 
pure cow’s milk, was found to bo the average amount. 
The amount of food being ascertained in any given 
specimen, it is easy, by comparison, to find the relative 
worth of the sample to the standard, and thus ascertain 
the dilution with water. 

The amount of milk-sugar and salts was also estimated, 


and the difference between the weight of the milk started 
with and the sum of the weights of the food, milk-sugar, 
and salts, gave the weight of the water in any sample 
analysed. The umouut of water which any milk con- 
tained was not made the basis of comparison at all; the 
addition of water to miik increases in a much larger 
degree the worth of the milk ns a food yielding fluid 
than it increases the percentage amount of water, and as 
the amount of food really constitutes the value of the 
milk, the analyses were placed on this alone. 

Water is the principal adulteration of milk ; but, to 
conceal this fraud and destroy the “skim milk ” appear- 
ance, recourse must be had to several other adulterations, 
ns the addition of colouring-matter, salt, & c., to increase 
the weight and improve the flavour, both of which it 
does, the litter quite remarkably. 

Sometimes poor milk, from cows that should not he 
milked at all, owing to their condition, is mix'-d with 
that sent to market. It is only by microscopical examina- 
tion that this unwholesome and uncle in milk can be 
detected. Specimens of this kind have been met with 
during the post year. 

Froln the experience one of your Committee has had, 
he does not hesitato to say that the adulteration of milk 
is largely and systematically carried on. Who can judge 
of the amount of sickness caused to children by the use 
of this unwholesome, and oftentimes poisonous food, — 
poisonous, because decomposition has already commenced. 

Much of the sickness among young children in many 
large cities may be fairly attributed to the bad and 
unhealthy milk which they almost of necessity receive; 
and to the poorer classes, those less able by ot her reasons 
to contend with such a diet, the greater portion of this 
milk is given. 

The milk oftentimes is not served to consumers until 
the second day after it is taken from the cow, owing to 
: its being transported Iftng distances, and when diluted 
with water the process of decomposition is much more 
rapidly set up. 


On Santonatc of Protoxide of Mercury , 
by I)r. John Muller, of Berlin. 

The solutions of equal parls of protonitratc of mercury 
and santonatc of soda, in distilled water, are mixed; 
after 24. hours the precipitate is separated by a filter, 
well washed with distilled water, dried at a moderate 
heat, and preserved in bottles excluded from the light. 

I he protosnutonntc of mercury is a whitish powder, 
somewhat crystalline under a magnifier, inodorous, and 
of a slight metallic taste, which is afterwards bitterish 
and very persistent. It is insoluble in water and alcohol, 
unaltered at 212°, charred at a high temperature, and 
decomposed into mercury and red oxide of mercury ; 
lime-water decomposes it into soluble santonatc of lime 
aud black oxide of mercury, 

A solution of sulphide of potassium decomposes it at 
212 0 , forming black sulphide of mercury and soluble 
santonatc of potassn. A warm solution of iodide of 
potassium yields with it greenish iodide of mercury and 
snntonate of potnssa. 

Exposed with alcohol to the temperature of boiling 
water, a turbidity is produced on the addition of water, 
but no precipitate. Thereby the salt is distinguished 
from santonin, which, under the same circumstances, is 
precipitated. When treated with diluted nitric neid, 
protonitratc of mercury is dissolved and pure santonin 
left behind. 
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Other acids show the same behaviour as nitric acid, 
and alkalies decompose it like lime-water. — Arch, der 
Pharm . 
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A Count of Six Lectures' (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle ; by M. Faraday, 
D.C.L., J'.ll.S . , Fullertan Professor of Chemistry , R.I., 
Foreign Associate of the Academy of Sciences, Paris, *fc. 

Lectukr IV. (Jan. 3, 1861.) 

Products : Water from the Combustion— Nature of Water— 
A Compound— Hydrogen. 

I see you are not tired of the candle yet, or I am sure you 
would not be interested in the subject in tho way you are. 
When our candlo was burning wo found it produced water 
exactly like the water Wo have around us ; and by further 
examination of this water wo found in it that curious body, 
hydrogen —that light substance of which there is some in 
this jar. We afterwards saw tho burning powers of that 
hydrogen, an-l that it produced water. And I think I in- 
troduced to your notice an apparatus which I very briefly 
said was an arrangement of chemical force, or power, or 
energy, so adjusted as to convey its powor to us in these 
wires ; and I said I should use that force to pull tho water to 
icces, to see what else there was in tho water besides 
ydrogeu ; because, yon remember, when we passed tho 
water through tho iron tube, wo by no moans got tho weight 
of water back which we put iu in tho form of steam, though 
wo had a very largo quantity of gas evolved. We hnvo now 
to see what is the other substance present. That you may 
understand tho character and uso of this instrument lot us 
make an experiment or two. Let us put together, first of 
all, some substances, knowing what they arc, and thon see 
what that instrument does to them. There is some copper 
(observe the various changes which it can undergo), and 
hore is some nitric acid, and you will find that this being a 
strong chemical agent will act very much whon I add it to 
tho copper. It is now sending forth a beautiful red vapour ; 
but as wo do not want that vapour, Mr. Anderson will hold 
it near the chimney for a short time, that wo may have the 
use and beauty of tho experiment without tho annoyance. 
The copper which I have put into tho flask will dissolve : it 
will chango the acid and the water into a blue fluid con- 
taining copper and other things, and Ipurnnso then showing 
yon how this voltaic battery denlH with it; and in the 
meantime wc will arrange another kind of experiment for 
y*u to see what power it has. This is a suhstauco which is 
to us like water— that is to say, it contains bodies which we 
do not know of as yet, as wntcr contains a body which 
we do not know as yet. Now (his solution of a salt I will 
put upon paper and spread about, nnd apply the power of tho 
battery to it, and observe what will happen. Thrco or 
four important things will happen which wo shall take 
advantage of. I place this welted paper upon a slioctof tin- 
foil, which is convenient for keeping all clean, and also for 
the advantageous application of the power; and this solu- 
tion, you see, is not at all affected by being put upon tho 
paper or tinfoil, nor by anything else I have brought in 
contact with it yet, and which, therefore, is free to us to 
uso as regards that instrument. But first lot us soo that our 
instrument is in order. Hero are our wires. Let us soo 
whether it is in the state in which it was last time. Wo 
can soon tell. As yet, when I bring them together, we 
have no power, because the convoyers— what wo call tho 
electrodes — tho passages or ways for the electricity — are 
stopped; but now Mr. Anderson by that [referring to a 
sodden flash at tho ends of tho wiros] has given mo a 
telegram to say that it is ready. Before f begin our 
experiment I will get Mr. Anderson to break contact again 
at (he battery behind mo, and wo will put a platinum wire 
across to connect tho poles, and then if I find I can ignite 
a pretty good length of this wire wo shall bo safe in our 
experiment. Now yon will see the power. [The connection 
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was established, and the intermediate wire became red hot.] 
There is tho power running beautifully through tho wire, 
which I have made thin on purpose to show you that we 
have those powerful forces; and now, having that power 
wo will proceed with it to tho examination of water. 

I havo here two pieces of platinum, and if I lay them down 
upon this piece of paper [the moistened paper on lire tinfoil] 
you will see no action; and if I take them uptheroisnochango 
that you can sco, hut the arrangement remains just as it was 
before. But now soo what happens : if I take those two polos 
and put cither one or the other of them down separately on tho 
platinum plates, they do nothing for me, both are perfectly 
without action ; hut if I let thorn both he in contact at the 
same moment, see what happens [a brown spot appeared under 
each polo of tho battery]. Look hero at tho effect that takes 
place, and see how 1 have pulled something apart from tho 
white— something brown ; and 1 have no doubt, if I were to 
arrango this, and wero to put one of tho poles to the tinfoil 
on the other side of the paper, why, I get such a beautiful 
action upon tho pai>er, that I am going to sco whether I 
cannot write with it— a telegram if you please [tho Lecturer 
hore traced the word "juvenile" on the paper with one of 
tho terminal wires]. Sco thoro how beautifully we can got 
our results. 

You see wo havo hero drawn something, which wo have not 
known about before, out of this solution. Iiet us now tako 
that flask from Mr. Anderson's hands, and see what we can 
draw out of that. This, you know, is a liquid which we havo 
just made up from copper and nitric acid, whilst our other 
experiments were in hand, and though I am making this 
experiment very hastily, and may bungle a little, yet I 
prefer to let you sco what 1 do rather than prepare it 
beforehand. 

Now see what happens. Theso two plntinuni-nlatcs aro 
tho two ends (or I will make them so immediately) of this 
apparatus ; and I am about to put them in contact with that 
solution, just as wo did a moment ago on the paper. It does 
not matter to us whether tho solution be on the paper or 
whether it ho in tho jar, so long as wo bring the ends of tho 
apparatus to it. If I put tho two platinums in by themselves 
they come out as clean and os white ns thoy go in [inserting 
them into tho fluid without connecting them with tho 
battery] ; but when wo tako tho power nnd lay that on 
the platinums were connected with the battery and again 
irpod into tho solution], this, you see [exhibiting one of 
the platinums], is at onco turned into copper, as it were ; it 
lias bccomo like a plate of copper ; and that [exhibiting tiio 
other piece of platinum] has come out quite clean. If 4 tako 
this coppered niece and change sides, the copper will leavo 
the right hand side and come over to tho loft side ; what 
was before tho coppered plate comes out clean, nnd the plato 
which was clean comos out coated with copper ; and you thus 
see that what copper we put into this solution wo can also 
tako out of it by means of this instrument. 

Putting that solution asido, let us now sco what effect this 
instrument will have upon water. Hero are two little 
platinum-plates which 1 intend to make tlin ends of tho 
battery, and this, (c) is a little vessel so shaped as to enable 
mo to tako it to pieces, nnd show you its construction. In 
these two cups (a and b), I pour mercury, which touches 
tho ends' ot the wires connected with tho platinum- 
plates. In tho vessel (c), I pour some water containing 
a little acid (but. which is put only for tho purpose 
of facilitating tho action, it undergoes no chango 
in tho process), and connected with the top of the 
vessel is a bent glass tubo (n), which may remind you of tho 
pipe which was connected with the gun barrel in our furnace 
experiment, nnd which now passes under tho jar (v). I havo 
now adjusted this apparatus, and we will proceed to affect (ho 
water m some way or other. In the other case, I sent tho 
water through a tube which was made red hot ; I am now 
going to pass the electricity through tho inside of this vessel. 
Perhaps I may boil the water ; if 1 do boil tho water I shall 
get steam ; and you know that stoam condenses when it gets 
cold, aud you will therefore soo hv that, whether 1 do boil 
the water or not. Perhaps, however, I shall not boil tho 
water, but produce some other effect. You shall havo tho 
experiment and see. There is one wire which I will put to 
this side (a), and hero is the other wire which I will put to 
the othor sido (b), aud you will soon seo whether any 
disturbance takes place. Here it is seeming to boil up 
famously ; hut docs it boil ? Let us sco whether that which 
goes out is steam or not. I think you will soon seo the jar 
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(f), will be filled with vapour, if that which rises from tho 
water is steam. But cau it he steam ? W liy, oertainl\ not i 
because there it remains, you see, unchanged, There it is 
standing over the water, ana it therefore cannot be steam, but 
must be a permanent gas of some sort. What is it ? Is it 
hydrogen ; is it steam ; is it anything else ? W ell, wo will 


contain that other substance which tho candle takes from th« 
air, and which, combining with tho hydrogen, produces 
water. 

Now, you saw that ono end of this battery took bold of the 
copper, extracting it from the vessel which contained the 
blue solution. It was efFocted by this wire ; and surely we 
may say if tho battery has such power with a metallic 



examine it. If it is hydrogen it will burn. [Tho Lecturer 
then ignited the gas collected, which burnt with an explosion.] 
It is certainly something combustible, but not combustible 
in tho way that hydrogen is. Hydrogen would not have 
given you that noise, but the colour of that light when the 
thing aid bum was like that of hydrogen ; it will, however, 
hum without contact with the air. That is why 1 have 
choson this other form of apparatus, for tho purpose of point- 
ing out to you what aro the particular circumstances of this 
experiment. In place of an open vessel, I have taken ono 
that is closed ; (our battery is so beautifully strong, 
that wo are oven boiling tho mercury, and getting 
all things right,— not wrong, but vigorously right); and 
I am going to show you that that gas, whatever it may 
ho, can bum without air: and in Oiat respect differs 
from a candle, which cannot burn without tho air. And our 
manner of doing that is as follows: — I have hero a glass 
vessel (o) which is fitted with twoplatinnm wires (t x), through 
which 1 can apply electricity ; and we can put the vessel on 
tho air-pump ana exhaust the air, and when we have taken 
tbo air out wo can bring it hero and fasten it on to this .iar 
(r). and lot that gas into the vessel which was formed by the 
action of tho voltaic battery upon tho water, and which we 
have produced by changing the water into it, — for I may go 
ns far as this, and say wo have merely, by that experiment, 
changed the water into that gas. Me have not only 
altered its condition, hut wo have changed it really and truly 
into that gaseous substance ; ami all tbo water is there which 
was decomposed by tho experiment. As I screw this vessel 
(o n) on here (it*), and muke the tubes well connected, and 
when I open the stop-cocks (n u n'), if you watch the level of 
the water (in f), you will sco that that gas will rise. Now, I 
will close the stop- rocks, ns I have drawn up as much as that 
vessel can hold, and being safely conveyed intothnt chamber, 
I will paes into it an electric spark from this Leyden jar (i.J, 
and tho vessel, which is now quite clour and bright, will 
loeome dint. There wilt bo no sound, for tho vcssol is strong 
enough to confine tho explosion. [A spark was then passed 
through tho jar, when tiro explosive mixture was ignited.] 
Did you seo that brilliant light r If I again screw tho vessel 
on to the iar, and open theso stop-cocks, you will seo that 
tlio gas will riso a second timo. [Tho stop-cocks wore then 
opened.] Those gases [referring to the gases first collected in 
the jar, and which had just been ignited by the electric spark] 
have disappeared, as you seo : their place is vacant, and fresh 
gas has gone in. Water has been formed of them ; and if 
we repeat our operation [repeating tho last experiment], 1 
shall liavo another vacancy, as you will seo by tbo water 
rising. I always hnvo an empty vessel after tbo explosion, 
because the vapour or gas into which that water 1ms been 
resolved by tho battery, explodes nndor the influence of tho 
spark, and changes into water ; and by-and-bv yon will see 
in this upper vessel some drops of water trickling down tho 
sides and collecting at the bottom. 

We are here dealing with water entirely, without reference 
to tho atmosphere. Tho water of tho candle had the atmo- 
sphere helping to produce it ; but in this way it can be pro- 
duced independently of tho air. Water, therefore, ought to 
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solution which wo made and unmade, may wo not think 
that it is possiblo that it can split asunder the component 
parts of tho water, and put them into this place and that 
place ? Suppose I take tho poles — tho metallic ends of this 
battery — and see what will happen with the water in this 
apparatus (fig. 2) where wo have separated the two ends 
far apart. I place one hero (at a), and the other there (»t b), 
and I havo little shelves with holes which I can put upon 
each polo, and so arrange them that whatever escapes from 
the two ends of tho battery’ will appear as separate gases ; for 
you saw that the water did not bocotuo vaporous, but gaseous. 
The wires are now in perfect and proper connection with 
the vessel containing the water, and you seo the bubbles 
rising ; let us collect these bubbles ana seo what they arc. 
Here is a glass cylindor (o), 1 fill it with water and put it 
over ono end (a) of the pile, and I will take imother (h) 
and put it over the other end (it), of the pilo. And so now 
wo have a double apparatus, with both places delivering 
gas. Both these jars will fill with gas. There thoy go, 
that to tho right (h) .filling very rapidly ; tho ono to tno 
left (o) filling not 60 rapidly ; and though I have allowed 
some bubbles to escape, yet still tho action is going on 
pretty I’Cgularly, and were it not that ono is rather smaller 
than tho other, you would see that I should havo twico as 
much in this (it), as I have in that (o). Both these gases 
uru'colourless ; tneystnnd over the water without condensing; 
they are alike in all things— I mean in all apparent things ; 
and wc havo hero an opportunity of examining these 
bedios nnd ascertaining wliut they aro. Their bulk is large, 
and wo can easily apply experiments to them. I will lake 
this jar (n) first, and will ask yon to ho prepared to recognise 
hydrogen. 

Think of nil its qualities— flic light gas which stood well 
in inverted vessels, burning with a pnlc flame at the mouth 
of tho jur, and see whether this gas docs not satisfy all the* 

I conditions. If it bo hydrogen it will remain here while 1 
hold this jar inverted. [A light was then applied and the 
hydrogen bum. 1 What is there now in tho other jarr 
\ oil know that tno two together made an explosive mixture. 
But what can this be which we find as tho other constituent 
in water, and which must therefore bo that substance which 
made the hydrogen bum ? We know that tho water wc put 
into tho vessel consisted of tho two things together. We 
find one of these is hydrogen : what must that other be 
which was in tho water before tbo experiment, and which 
we now havo by itsolf? 1 am about to put this lighted 
splinter of wood into the gas. Tho gas itself will not burn, 
but it will mako tho splinter of wood bum. [The Lecturer 
ignited the end of tho wood and introduced it into the jar of 
gas.] See how it invigorates tho combustion of the wood, 
and how it makes it bum far better than the air would 
make it bum, and now you see by itself that every other 
substance which is contained in the water, and which, when 
tho water was formed by tho burning of tho candlo, must 
havo been takon from tho atmosphere. What shall wo call 
it, A, B, or C ? Lot us call it 0— call it “ Oxygen ;” it is a 
very good distinct-sounding name. This, then, is the 
oxygen which was present in the water, forming so large a 
part of it. 

Wo shall now begin to understand more clearly our 
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experiment* and researches ; because when we have 
examined theso things once or twice wo shall soon see why 
a candle burns in tho air. When wo have in this way 
analysed the water — that is to say, separated, or electrolysed 
its parts out of it, we got two volumes of hydrogen, and one 
of the body that bums it. And these two are represented 
to us on this diagram, with their weights also stated, and 
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we shall find that tho oxygen is a very heavy body by com- 
parison with tho hydrogen. It is tho other element in 
water. 

1 had better, perhaps, tell you now how wo get this oxygen 
abundantly, having snown you how we can separate it from 
the water. Oxygen, as you will immediaiely imagine, exists 
in the atmosphere ; for how should the caudle bum to produce 
water without it? Such a thing would be absolutely impos- 
sible, and chemically impossible without oxygen. Can we j 
get it from the air ? Well, there are some very complicated 
and difficult processcss by which we can got it from tho air ; 
but we have better processes. Thero is a substance called 
tho black oxide of manganese ; it is a very black-looking 
mineral, but very useful, and when nmdo red hot it gives 
ont oxygen. Hero is an iron bottle which has had some of 
this substance put into it, and there is a tube fixed to it, and . 
a fire ready made, and Mr. Anderson will put that retort into ; 
the fire, for it is made of iron, and can stand the heat. Hore is 
a salt called chlorate of potassa, which is now made in largo 
quantities for bleaching, and chemical and medical uses, 
and for gunpowder and other purposes. I will tako some 
and mix it with some of tho oxide of manganese (oxide 
of copper, or oxide of iron would do ns well), and if I put these 
together in a retort far less than a red heat is sutheient to 
evolvo this oxygen from the mixture. I am not preparing 
to make much, bccauso wo only want sufficient for our . 
experiments ; only, as you will see immediately, if I uso too 
small a charge the first portion of the gas will be mixod with 1 
thoair already in the retort, and I should be obliged to sacri- 
fice the first portion of the gas bccauso it would be so much 
diluted with air; the first portion must, therefore, bo thrown 
away. You will find in this caso that a common spirit lamp 
is quite sufficient for me to get the oxygen, and so we shall 
hnvo two processes going on for its preparation. Seo how 
freely tho gas is coming over from that small portion of 
tho mixture. We will examino it and sec what are its 
properties. Now, in this way wo arc producing, as you will 
observe, a gas just like the one wo had in the experiment 
with tho battery, transparent, undissolvcd by water, and 
presenting the ordinary visible properties of tho atraosphoro. 
(As this first jar contains the air, together with the first por- 
tions of the oxygen set free during tho preparation, wo will 
carry it out of the way, and be propnred to make our experi- 
ments in n regular, dignified manner.) And inasmuch as that 
power of making wood, wax, or other things burn, was so marked 
in tho oxygen we obtained by means of tho voltaic battery 
from water, we may expect to find tho same property here. 
We will try it. You seo thero is tho combustion of a lighted 
taper in air, and hero is its combustion in this gas [lowering 
the taper into tho jar). See how brightly and how beautifully 
it burns ; — you can also see more than this,— you will perceive 
it is a heavy gas, whilst tho hydrogen would go up liko a 
balloon, or even faster than a balloon, when not encumbered 
with tho weight of the envelope. You may easily see that 
although wo obtained from water twice as much iu volume 
of the hydrogen as of oxygen, it does not follow that wo have 
twice as much in weight ; because one is heavy and the other 
a very light gas. We have means of weighing gases or air ; 
but without stopping to explain that, let me just toll you what 
their respective weights are. Tho weight of a pint of hydrogen 
is three-quarters of a grain ; tho woight of tho same quantity 
of oxygen is nearly twelvo grains. This is a very great 
difference. Tlio weight of a cubic foot of hydrogen is one- 
twelfth of an ounce ; and tho weight of a cubic foot of oxygon 
is one ounce aud a third. And so on wo might como to masses 
of matter which may lie woighed in tho balance, and which 
we can take account of as to hundred-weights and as to tous, 
as you will see almost immediately. 

Now as regards this very property of oxygeu supporting 
conibustiou, which wo may compare to air, I will tako a 


piece of candle to show it you in a rough way, — and the 
result will bo rough. Thero is our candle burning in the air : 
how will it bum in oxygon ? I have hero a jar of this gas, 
and I am about to put it over tho candle for you to compare 
tho action of this gas with that of the air. Why, look at it ; 
it looks something like tho light you saw at the poles of tho 
voltaic battery. Think how vigorous that action must be ! 
And yot during all that action nothing more is produced than 
what is produced by the burning of tho candlo in air. SVe 
have tho same production of water ; and the same phe- 
nomena exactly, when we uso this gas instead of air, as wo 
havo when tho candle is burnt in air. 

Hut now wo have got a knowledge of this new aubstanco, 
wo can look at it a little more distinctly, in order to satisfy 
ourselves that wo have got a good general understanding of 
this part of tho product of a candle. It is wondorful, you 
see, how groat tho supporting powors of this substance are as 
regards combustion. For instance, here is a lamp which, 
simple though it be, is the original, I may say, of a great 
variety of lamps which aro constructed for divers purposes, — 
■for lighthouses, microscopic illuminations, and other uses ; 
and if it was proposed to mako it burn very brightly, you 
would say, “ If a candle burnt hotter in oxygen, will not a 
lamp do the same?” Why, it will do so. Mr. Anderson will 
givo me a tube coming from our oxygon-roservoir, and 1 am 
about to apply it to this flame, which 1 will previously mako 
bum badly on purposo. There comes the oxygen : wliat a 
combustion that makes ! But if I shut it off, what becomes 
of the lamp ? [The flow of oxygen was stopped, and tho 
lamp relapsed to its former dimness.) It is wonderful 
how, by means of oxygen, wo got combustion accelerated. 
But it does not affect merely tho combustion of hydrogen, 
or carbon, or tho candlo j but it exalts all combustions 
of the common kind. We will take one which relates 
to iron for instance, as you have already seon iron burn 
a little in the atmosphere. Hero is a jar of oxygen, and 
this is a pieco of iron wire; but if it were a haras thick 
us my wrist, it would bum the samo. I first attach a little 

f iicco of wood to tho iron, I then set the wood on firo, aud 
ct thorn both down togother into tho jar. The wood is now 
alight, and there it bums ns wood should bum in oxygen ; 
but it will soon communicate its combustion to the iron. Tho 
iron is now burning brilliantly, and will continue so for a 
long tinio. As long as we supply oxygen, so long can wo 
carry on the combustion of the iron, until tho latter is 
consumed. 

Wo will now put that on ono sido, and take some other 
substance ; but we must limit our experiments, for wo liavo 
not time to spare for all tho illustrations you would havo a 
right to, if wo had moro time. Wo will tako a pieco of 
sulphur : you know how sulphur bums in the air ; well, wo 
will put it into tho oxygen, and you will seo that whatever 
can bum in air can bum with u far greater intensity in 
oxygen, leading yon to think that perhaps tho atmosphere 
itself owes all its power of combustion to this gas. Tho 
sulphur is now burning very quietly in tho oxygon ; but you 
cannot for a moment mistako the very high and increased 
action which takes placo when it is so burnt, instead of 
being burnt merely in common air. 

I am now about to show you tho combustion of another 
substance — phosphorus. I can do it better for you hero 
than you can do it at home. This is a very coinbnstiblu 
substance, and if it be so combustible in air, wnat might you 
expect it would be in oxygen ? I am about to bIicw it to you 
not in its fullest intonshy, for if 1 did so wo should almost 
blow the apparatus up ; I may even now crack the jar, 
though I do not want to break things carelessly. You seo 
how it bums in tho air. But what a glorious light it 

? lives out when I introduce it into oxygon ! [introducing tho 
ightod phosphorus into tho jar of oxygen.) Thore you sec 
the solid particles going off which cause that combustion to 
bo so brilliantly luminous. 

Thus far we havo tested this power of oxygon and tho 
high combustion it produces, by means of other substances. 
Wo must now, for a little whilo longor, look at it as respects 
tho hydrogen. You know when we allowed tho oxygen and 
tho hydrogen derived from the water to mix and bum 
together wo had a litllo explosion. You remomlier also 
that when I burnt tho oxygen and tlio hydrogen in a jet 
together, wo got very little light but groat heat ; I am now 
about to set firo to oxygon and hydrogen mixed in tho 
proportion in -which they occur in water. Hero is a vessel 
containing ono volume of oxygen and two volumes of 
hydrogen. This mixture is oxactly of tho samo nature as 
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the gas we just now obtained from iho voltaic battery : it 
would be far too much to bum at onco; I have therefore 
arranged to blow soap bubbles with it and burn those 
bubbles, that wo may see by a general experiment or two 
how this oxygen supports the combustion of the hydrogen. 
First of all wo will see whether we can blow a bubble. Well, 
thero goes the gas [causing it to issuo through a tobacco- 
pipe into somo soap-suds]. Here I have a bubble. I am re- 
ceiving them on my hand, and you will perhaps think I am 
acting oddly in this experiment, but it is to show you that 
wc must not always trust to noise and sounds, but rather to 
real facts. [Exploding a bubble on the palm of his hand.] 
I am afraid to fire a Vubblo from the end of tho pipe because 
the explosion would pass up into the jar and blow it to pieces. 
This oxvgcn then will unite with the hydrogen, ns you soo 
by the phenomena and hear by the sound, with the utmost 
readiness of action, and all its powers arc then taken up in 
its neutralisation of the qualities of tho hydrogen. 

So now I think you will perceive tho whole history of water 
with reference to oxvgcn and the air, from what wo have 
before said. Why does a piece of potassium decompose 
water ? Because it finds oxygen in tho water. What is set 
free when 1 nut it in the water, as I am about to do again ? 
It sets froo hydrogen, and the hydrogen bums; but tho 
potassium itself combines with oxygen; and this piece of 

S otassium, in taking the water apart,— tho water, youmaysay, 
erived from tho combustion of the candle,— takes away the 
oxygen which the candle took from the air, and so sets the 
hvdrogen free ; and even if I take a pieco of ice, and put a 
piece of potassium iipon it, the bcautifnl affinities by which 
the oxvgcn and the hydrogen are related are such, that tho 
ice will absolutely sot fire to the potassium. I show this to 
you to-day, in'order to enlarge your ideas of these things, 
and that you mav see how greatly results are modified by 
circumstances. There is the potassium on the ice, producing 
a sort of volcanic action. 

It will bo my place when next wo meet, having pointed 
out these anomalous actions, to show you that none of these 
oxtra and strange effects arc met with by us— that none of 
these strange and injurious actions take place when we arc 
burning, not merely a candle, but gas in our streets, or fuel 
in our fire-places, so long as we eonfino oursolvos within the 
laws that Nature has made for our guidance. 

[ The Fifth lecture trill appear in our next Fumbcr. ] 
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corrosive action of the snuff upon the lead foil used for 
packing it. He also stated that it was his intention to 
examine several other substances usually packed in lead 
foils, and that he would lay the results of his observations 
before the Society, as he thought it liighly desirable to 
make the public aware of such sources of injury and to 
induce manufacturers to adopt means to avoid inflicting 
this serious evil on their consumers. Dr. Calvert con- 
cluded by stating that he had been engaged for the last 
few months in investigating the action of the Manchester 
Waterworks water on various kinds of leaden pipes, and 
that he was arriving at such results as would show the 
necessity for serious consideration on the part of the 
inhabitants of tliis city with respect to the evils arising 
from the introduction of the water into their dwellings 
through leaden pipes. 

Being requested by the Chairman to give his opinion, 
Dr. Axcrs Smitit said that he had never found any 
Manchester water which had passed through lend pipes to 
be entirely free from lead. At the same time, the quantity 
is in almost all cases so small that, as far as we know, it 
can produce no bad effects, and is practically equal to 
nothing. There is, however, a great difficulty in knowing 
what is hurtful ; medical men had not settled the point. 
Persons said to be suffering from lead paralysis were known 
to have taken water with as little as one-hundredth of a 
grain of oxide of lead per gallon, whereas it was consi- 
dered generally not to be hurtful until it contained one- 
fortieth of a grain. We have little idea of the extreme 
susceptibility of some persons, and it is better to avoid 
lead as much as possible. Short lend pipes may be used 
without fear in Manchester, especially if the water which’ 
has stood over night be thrown away. Long lead pipes 
should be avoided, and lead cisterns are extremely 
dangerous, especially with soft waters, including Man- 
chester water. (Here instances were given.) Soft water 
dissolves lead more readily than many hard waters, and 
if the hardness be due only to the earthy enrbonates, the 
lend becomes coated instead of being dissolved. But if 
the hardness be due to chlorides or nitrates, the water 
dissolves lead much more rapidly than pure water 
(referring to what he had written on tliis). He gave an 
instance of water from a cesspool obtaining, by oxidation 
of its impurities in a porous soil, much nitric aeid, 
which, along with the chlorides always found in such 
cases, caused the adjacent wnter, when draw up by a lead 


E. W. Binnby, F.R.S., F.G.S., fee., Vice-President, 
in the Chair. 

Mr. R.vnsomp. exhibited and explained the means of 
obtaining a photograph, which, although appearing a con- 
fused series of light and shade, yet, when reflected from 
a polished cylinder, was a beautiful picture. 

Dr: Orach Calvert brought under the notice of the 
Society an interesting communication made to him by 
Professor Amaudon, of Turin, to the effect that oxalate 
of ammonia completely modifies the action of yellow 
prussiate of potash when mixed in solution -with a salt of 
peroxide of iron. Thus, if oxalate of ammonia be added 
to this metallic salt, it will give no prussian blue when a 
solution of yellow prussiate of potash is added ; but on 
the addition of an acid, prussian blue is immediately pro- 
duced. The knowledge of this fact may be interesting to 
calico printers, as it will give them the means of easily 
producing prussian blue on their fabrics. To attain this 
desirable end, the printer will simply have to pnd his 
fabric through a mixture of persalt of iron and oxalate of 
ammonia, dry, and paint an acid where he wishes to pro- 
duce the blue. — After Dr. Calvert had made a few more 
remarks on this subject, he stated that he had lately 
examined several varieties of Snuffs, which he had found 
to be more or less impregnated with lead compounds, 
especially the black rappee, and he found on further 
investigation that the presence of lead was due to the 


pump, to have a very strong taste of lead salts. It is 
remarkable that this water was drunk for some years, but 
ultimately caused the death of two or three persons. It 
is a mistake to suppose that pure water dissolves lead 
more than all impure waters. Some very pure natural 
waters dissolve lead simply because they contain chlorides, 
although in small quantities. Such waters sometimes 
come from clay slates and similar formations. As to 
peaty water, it was of two kinds, occasionally acid, with 
some action 1 on lead, but in most cases alkaline, the peaty 
matternot dissolving lead. Somelcad pipes weremorccasily 
affected than others. Dr. Smith gave an instance of a 
lead pipe, nearly an inch in thickness, with holes pierced 
through the sides in various places by theNction of the 
water; others arc much more equally corroded. Ho 
had spent a long time in obtaining a suitable coating for 
lend to protect the water from its action, and had not 
quite succeeded ; but he had given his results to a friend, 
who had gone further, and, having obtained great success, 
patented the process. However, he was told that no one 
would buy lead pipes of the kind, os they cost half-a- 
crown per cwt. more than the ordinary ones. People 
complain of evils which they refuse to escape from. It 
is, however, better to avoid lead than to avoid pure water 
because of its action on lead. 

A paper was rend by Mr. Edwaiiu Hri.L, F.G.S., " On 
the Kature and Objects of Geological Surveys, with Special 
Reference to the Progress of the Geological Survey cf 
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Lancashire and Cheshire." After describing the various 
sources, both natural and artificial, on which the geological 
surveyor depends for his conclusions, and according to 
which he is enabled to trace the boundaries pf the forma- 
tions, the author went on to observe that so generally is 
the value of such surveys recognised, that the Govern- 
ments of nearly all the most civilised nations had under- 
taken their support. Amongst others, France, Belgium, 
Germany, Russia, the States of North America, the 
British Colonies, ns Canada, New Columbia, India, 
Australia, and New Zealand. The Author then explained 
some details regarding the maps of Lancashire so far as 
they had been completed by the Geological Survey of 
Great Britain. Specimens of these maps, both of the 
one-inch and six-inch scales, were exhibited to the Society 
in the course of the evening. 


MICROSCOPICAL SECTION. 

December 17, i860. 

letters wers read from Sir Leopold McClintock, Mr. 
J. W. Read, of the Admiralty, and Dr. Wallich, who 
accompanied the former in the Bull Doff, in the late expe- 
dition to the North Seas. Dr. Wallich kindly presented 
to the Section a few copies of his pamphlet on “ Life in 
the Deep Sea,” now circulating amongst the members. 

A Letter was also read from Captain M. F. Maury, of the 
U.S. Navy, promising to supply envelopes for soundings 
amongst the sperm whalers and other vessels trading to 
the Pacific Ocean, fee. 

Specimens of incrustations from the boilers of the 
steamer Edinburgh, trading from Glasgow and Liverpool 
to New York; from the steamer Tlhone, from Liverpool to 
Venice, Trieste, &c. ; and from the steamer Minho, from 
Liverpool to Lisbon and Oporto, were received from Mr. 
W. A. Dayman, of Liverpool, The incrustations are as 
hard as marble, breaking with a crystalline fracture, and 
showing, by different coloured strata, the crust obtained 
from harbours and from the open sea. Mr. Dale stated 
that the component parts of the incrustations ore sulphates 
of lim£, magnesia, &c. ; he recommended maceration in 
bicarbonate of ammonia to obtain calcareous shells, and in 
weak acids of muriate of barytes to obtain silicious shells. 
Various members took specimens for examination. 

A letter was read from Captain Andkksbx, of the 
Cuuard steamer Canada, from Livcpool to New York, 
accompanying specimens of the soundings taken during 
his last voyage across the Atlantic. Captain Andersen 
was kind enough to send the soundings by post from 
Queenstown, by wliich means they arrived just before the 
meeting. 

Mr. W. D. Hev 8, of Hazel Grove, exhibited his newly 
invented Kaloscope, by means of which he obtains refracted 
and reflected light of different colours at the same time 
upon objects under the microscope, producing beautiful 
effects in some cases. 
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On Coal Gas. By the Rev. W. R. Bowditch, B.A., F.C.8. 

Van Voorst. j86o. 

The substances obtained by the destructive distillation 
of vegetable matters, such as coal, peat, and wood, and 
■tot only the products proper, but tho by-products, 
and even the impurities, have received, within the 
lasjfcw years, and arc still constantly receiving, the most 
extensive and varied applications. Mr. Bowditch, 
of Wakefield, has given us some interesting details 


concerning the purification of the most important of all 
these products of destructive distillation, namely, illumi- 
nating gas. The amplitude of the subject may be guessed 
from the fact that Mr. Bowditch’s iCtnarks, originally 
given in the form of a lecture delivered before some 
directors and managers of gas-works, though occupying 
about sixty pages, relate only, or at all events chiefly, to 
the detection and removal of one particular impurity 
invariably present in coal-gas. The presence of bisulphide 
of carbon in coal-gas had been ascertained before, but the 
author of the little work before us bus shown us how to 
secure its absence by a liappilv-devised plan, at once 
simple and cheap, a great contrast to the tedious and 
costly processes which had been previously proposed. We 
intend to give some account of Mr. Bowditch's various 
experimental results, premising, however, that our 
remarks will also refer to the specifications which the 
author lias given of his patent processes “ for improve- 
ments in tho purification of coal-gas,” and to tho corro- 
borative testimony of several chemists who have reported 
upon the efficiency of his methods. As we proceed wc 
shall point out one or two discrepancies between these 
different accounts which we have not been able to 
reconcile. 

The book opens with a notice of Dr. Clayton’s discovery 
of coal-gas (termed by him ‘‘Spirit of Coals”), in the 
year 1739. Next, wc are told what substances arc found 
in the gas which passes to the purifiers of a gas-works, 
after adequate condensation, these substances being 
divided into three classes, — illuminating substances, 
diluents, ami impurities. The author says, “ Of the im- 
purities, I omit sulphuretted hydrogen and carbonic acid, 
because they arc removable by the simplest means ; and, 
except in the case of accident, cannot be found in gas 
supplied to consumers without most culpable negligence, 
or still more culpable parsimony.” This is no doubt true 
as a general rule, but, unfortmiatcly, in small country 
towns where the consumption of gas is not large, the 
former impurity may be often detected. 

Ammonia is the firit impurity to which the author 
devotes special notice. Alter stating that no impurity is 
more easily removed from coal-gas than ammonia, he goes 
on to describe the methods adopted : — “ Where attempts 
are made to remove ammonia, the substances employed to 
that end are, — water, acids taken up by sawdust, metallic 
and earthy salts, and clay. I will say a word or two upon 
the advantages and disadvantages of each.” He then 
states that water dissolves considerable quantities of the 
illuminating constituents of gas, and stops others by a 
mechanical action. “ I am acquainted with a gas-works 
where five scrubbers are employed to wasli, the gas, four 
being placed between the condenser and the purifiers, and 
one between the purifiers and the gas-holders. Wigan 
coal is used and yet the illuminating power of the gas is 
but twelve candles. I asked the intelligent manager if lie 
did not find a considerable quantity of hydro-carbon 
vapours removed even by the last scrubber, and he 
admitted that a considerable quantity could generally be 
obtained from the surface of a small well through which 
the water flowed from this scrubber on its passage to the 
store-tank. ” The hydro-carbons thus dissolved or 

mechanicully separated by the water are, in reality, those 
of highest value, so far as illuminating power is concerned. 
Among them may be mentioned olefiant gas, propylene, 
and other members of the same series as well as those 
hydro - carbons which present the composition and 
vapour density of the alcohol radicals (propyle, 
See.,) and which, if not identical with these bodies are 
isomeric with them. Thus it would seem to be with 
good reason, that Mr. Bowditch condemns the use of 
water ns a purifying agent. And not only does it 
impoverish the gas, but it fails to separate the tar ami 
sulphuretted carbon compounds present. Acids, and it 
w'ould seem, metallic salts also present the same die- 
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advantages as water. As illustrations of the disadvantage 
attendant upon 'the use of acids, the following instructive 
experiments arc described. If through a tube containing 
deal sawdust, moistened with sulphuric acid, which has 
been diluted with six times its weight of water, gas be 
passed, a pink colouration, gradually deepening in 
intensity, will be observed. With a gas giving the light 
of 14 candles for a consumption of 5 feet per hour, the 
colour is produced with moderate rapidity, but is not 
intense ; and it is found that the better the gas the more 
intense is the colouration, and the more quickly does it 
take place. Mr. Bowditch has experimented with olefiant 
gas, propylene and benzole, and in each case finds that 
if only a sufficient quantity of acidified sawdust be 
employed, the vapour of these valuable illuminating 
ingredients of gas, while they redden the sawdust are 
completely absorbed by it. He proposes the employment 
of the acidified sawdust ns a method of asccrtainuig the 
light-giving power of different specimens of gas, by means 
of the depth of colour produced. The rationale of this 
absorption may be as follows. It is quite possible that the 
large surface of dilute sulphuric acid may exert the same 
absorbing effect on olefiant gas and its homologucs and on j 
benzoic which strong sulphuric acid under ordinary con- ; 
ditions does. If so, the sawdust after being used should 
yield the acids commonly known as sulphetliylic, sulpho- 
propylic, and sulphobenzolic. 

Mr. llowditch says, “ Clay removes ammonia and its 
salts as completely as acids do. In this respect it is 
merely their equnl, and if this were the limit of its 
power, it would not be entitled to any preference. But it 
possesses properties and poieera peculiar to itself, and 
exerts a beneficial influence which nothing else k .oicn to 
chemists can exert." Mr. Bowditch then relates a most 
important experiment. He takes gas which contains no 
sulphuretted hydrogen and which does not blacken lead- 
paper, passes it through a cold purifier containing clay, 
and then shows how powerful a darkening effect is pro- 
duced on the test-paper then. Of course nothing is 
easier than to remove, by the ordinary lime process, the 
sulphuretted hydrogen now present, in which form the 
sulphur, previously existing as bisulphide of carbon, 
bisulphide of ethylene, &c., now appears in virtue of the 
action of the clay. The words which we have italicised 
above, where Mr. Bowditch states that day is the only 
material capable of changing bisulphide of carbon and 
other similar sulphur compounds into the easily-remov- 
ablc sulphuretted hydrogen, though they re-appear 
frequently in different parts of the work before us, and 
are affirmed with emphasis, yet in his specification, tiled 
before the publication of the work on gas, the same 
virtues are assigned to other substances, and especially 
to slaked lime at particular temperatures. More than 
this, the latter part of the book itself contains a complete 
account of the energetic action of monohydrate of lime 
upon the various injurious sulphur compounds of gas 
and we have seen the opinions and testimonials of I)rs. 
Brando, Lctheby, and Frankland, and of Messrs. Warring- 
ton and Keates, all of whom speak in the highest terms 
of the practical efficiency of that process invented by our 
author in which monohvdrate of lime is employed at 
temperatures varying between 300° and 400" F., ’ while 
we look in vain for a syllable concerning the process in 
which clay is employed, and to the description of which 
by far the greater part of Mr. Bowditch'* lecture, and 
also of his specification is devoted. 

The author finds that all the sulphur of gas appears as 
sulphuretted hydrogen when the gas is conducted over 
hydrate of lime at the particular temperatures specified 
above. He suggests applications both of the cold clay 
and of the hot lime process for domestic use, and gives all 
the necessary details for their employment on the large 
scale. The expense is quite trifling, and becomes quite 
unworthy of consideration when the enormous benefits 


conferred by the adoption of the plan arc taken into 
account. The lime or clay-process may be most advan- 
tageously adopted in the purification of coal-oils. The 
vapour of these liquids is to be passed over hydrate of 
lime heated to about the boiling-point of the liquid used, 
and the product afterwards washed with a dilute alkaline 
solution, to remove the dissolved sulphuretted hydrogen 
produced in the process. 

The author makes the startling assertion that “ naph- 
thalin is a hurtful, sulphur-bearing, non-illuminating 
compound.” We think, however, that we should like to 
have further experimental proofs of this statement than 
Mr. Bowditch affords. His explanation of the offensive 
state of the earth in contiguity with the gas-mains in 
streets is worthy of consideration, and is most probably 
correct. Hie sulphuretted hydrogen which blackens the 
London soil “results from the sulphur- compounds which 
the clay (in the soil) breaks up and re-arranges.” 

We hardly think Mr. Bowditch’s method of detecting 
bisulphide of carbon in coal-gas (p. 35) an infallible one, 
for this sulphur-coinpound is not the only liquid possibly 
present in gas, which, while soluble in alcohol, is precipi- 
tated to the bottom of the containing vessel on the addition 
of six or seven volumes of water, a cloudiness or turbidity 
being at first produced. A confirmatory test should certainly 
be applied. The detection of sulplio-cynnogen compounds 
in coal-gas is not new, and it has long been known that 
bisulphide of carbon, in the presence of water, ammonia, 
and sulphuretted hydrogen (or of sulphide of ammonium 
in solution), yields a large quantity of sulplio-cyanide of 
ammonium. 

In a volume such as that to which we are now directing 
our readers' attention, and which contains the history of 
a most important discovery, we are sorry to find some 
errors nnd oversights which the assistance of a person 
tolerably versed in the great principles of cheniionl science, 
in reading the proof sheets, would have enabled the author 
to avoid. At the same time, of course, we cannot but 
perceive how extensive and clear are Mr. Bowditch’s views 
on the great practical questions on which he treats. It 
is likely that the book will soon reach a second edition, 
and it would undoubtedly be improved by one or two 
alterations in such points as the following. On page 19, 
the formula I 1 C'S 3 in accordance with the old and usually- 
received notation, is assigned to sulplio-carbonic acid, 
while on page 38, in an extract from a paper by Dr. 
Hofmann, the formula given to xnnthatc of potash in the 
original memoir, viz. K(C 2 Hj) CSjO, is passed over with- 
out notice, although the value assigned to the symbols C 
and S is not the same in both eases. We have not the 
original paper at hand, but we can hnrdlv imagine that its 
author could have identified the terms " xanthate ” and 
“ sulpho-carbonate ” as we find to be the ease on page 38. 
An extract from Dr. Thompson's evidence on the Metro- 
olitan Gas Bill is given on pages 47 and 48, and one of 
is erroneous statements is there corrected. But another 
passes unnoticed, for the statement that 9$ grains of 
bisulphide of carbon contain or correspond to 4 grains of 
sulphur, remains unaltered, although it does not require 
a very profound knowledge to see that they correspond to 
exactly double this amount. 

We have been given to understand that Mr. Bowditch’s 
process is highly appreciated by the great gas companies, 
and will be at once adopted. We trust, however, that in 
the present case no attempt will be made to overthrow the 
validity of this gentleman's patent. We have heard with 
regret that the larger gas companies possess a common 
fund devoted solely or mainly to contest patent rights, and 
consequently, in many cases, to get rid of just claims. We 
can scarcely imagine that they would be successful in 
combating Mr. Bowditch’s rights, for we are compelled 
to regard his discovery as totally new in theory, as it is 
admirably successful in practice. 
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CORRESPONDENCE. 


Manufacture of Sulphuric Acid. 

To the Editor of the Chemical News. 

Sir, — W hile absent from England, I have heard that one 
of your correspondents has inquired for an apparatus to 
produce from one to seven tons of sulphuric acid per week. 

Having devoted several years to gradually bringing to 
practical perfection an apparatus for this purpose, totally 
unlike the usual leaden chambers, and seeing great 
advantages in it, I shall be happy to communicate further 
with the paity, either through your columns or (what 
would, perhaps, be less like an indirect advertisement) 
privately by letter, if he thinks well. 

The basis of my system is the drawing the gases through 
coarse, rounded silicious sand, or equivalent material, in 
stoneware columns, all being put together with a cement 
which is indestructible by the acids used. The general 
principle has attracted the notice of several inventors and 
manufacturers ; possibly, in some cases, independently of 
my patents ; but its useful application requires arrange- 
ments which have not been so readily seen. 

The great benefits of this system in my application of it 
are, that it presents a means of effecting the requisite 
chemical actions with great rapidity, or in a very small 
space, and very perfectly ; and that the apparatus is 
indestructible, not needing the usual heavy expenses for 
repairs and renewals, nor any of the usual care lest it be 
destroyed by negligent working with too much nitre, or 
by lying unused for any time or at any intervals with the 
acids in it. It is well known that the usual leaden 
chambers, and their coke apparatus, or “scrubbers,” are 
greatly at fault in meeting any of the aforesaid require- 
ments. — I am, &c. 

W. Pbthib. 

Nouvollo Montagno Zinc Works, Engis, near Licgo, Belgium . 

The Adulteration of Food Act in the City. 

To the Editor of the Chemical News. 

Sir, — It is with feelings of surprise I read in the Chemical 
News the report of Dr. II. Lethebv on Mustard. He 
admits the mustard was adulterated with flour and 
turmeric. Now, w hat is the intention of a manufacturer, 
when he adulterates any article, but to lessen the cost of 
producing the articlo in question ? Now, here is a large 
manufacturer reducing the mustard with flour, and bring- 
ing up the colour with turmeric, both articles lower in 
price than the article vended. 

The grocer is mulcted in the penalty of £roo if he 
mixes chicory with coffee, and yet chemists admit that 
chicory in itself does not contain anything injurious to 
health. 

Surely the Act, and also the analysation, is a farce, for 
the only question for the manufacturer will be, — 'I'll is 
article costs me 6d. per pound ; I want something to 
adulterate it, but I must find some harmless substance to 
adulterate it with, so that it may be certified that the 
article is not injurious to health. — Circumtpice ! — I am, &c. 

George J. Johnson. 


A Curious Fact connected with Sounds, Smells, and Tastes of 
Various Intensities. 

To the Editor of the Chemical News. 

Sir,— I t is very remarkable that faint sounds are different 
in kind, if human judgment is correct in this particular, 
to strong ones of the same origin, and that the same thing 
may be said of every taste and smell. A gentle rap with 
the knuckle upon a plate of iron produces a sound appa- 
rently different in kind to that which arises from a more 


forcible stroke, similarly given, and this experience 
characterises every description of sound. And so the faint 
smell of a rose, and the taste of diluted brandy and gin, 
appear respectively to be different in kind from the strong 
smell and flavours. These are illustrations, not, I appre- 
hend, the most striking, of a universal law. 

It may properly be thought and inquired what is the 
criterion of difference in kind and degree ? and this is a 
question to which it is impossible, in the present state of 
science, to give a satisfactory reply. If the production of 
sound is ever thoroughly understood, it will be possible to 
say when various sounds differ sufficiently to allow of a 
human distinction into kind and degree, and to refer to 
the judgment before this is simply to permit every indi- 
vidual to assume — seeing that the proof is impossible — 
whichever view he pleases. The former remark is of 
course only applicable to those sounds which are near to 
the division into kind and degree, inasmuch ns, — which . 
applies to the two other sensations, and the optical sensa- 
tion of black — there are sounds which it is exceedingly 
probable, if not certain, differ in kind, and may be extended 
to colour, taste, and smell of every description. 

I am, &c. J. Alexander Davies. 


Chemical Notices from Foreign Sources. 

1. mineral chemistry. 

Phpnomrnu Attending- the Amalgamation of 
Zinc, Cadmium, and Iron. — M. J. Regnault has 
observed that the amalgamation of sine with mercury is 
always attended with a diminution of temperature. 

( Comptes-Hondus , t. xli. p. 778.) Thus, when zinc and 
mercury at 10° C. are mixed in a tube, a thermometer 
placed in the mixture sinks to 7-5°. The amalgamation of 
iron is also attended with a condensation of heat. Hut 
when cadmium is amalgamated the temperature rises— a 
mixture of the two metals at io° rising to 13 0 . The above 
facts, the author says, explain how it happens that 
amalgamated zinc is more electro-positive than zinc alone, 
and amalgamated cadmium more electro-negative than 
cadmium itself. Zinc becomes electro-positive because it 
fixes heat in combining with mercury ; and cadmium 
becomes electro-negative because it parts with heat under 
the same circumstances. Amalgamated soft iron and 
steel also was found to be electro-positive relatively to 
the non-amalgamated metal. Tempered steel is proved 
by experiment to be electro-positive relatively to the 
same steel untempered, and, applying the above results, the 
author supposes that the latent heat of tempered steel is 
less than that of untempered, and this, he thinks, may be 
the cause of its remarkable mechanical properties. 

Influence of PrrHvrr on Cbpmlcal Action. — 

M. Favre has found (Comptes- ttendus, t. xli. p. 1027) by 
experiment that when hydrogen is generated from zinc 
and diluted sulphuric acid in a vessel hermetically closed, 
the action of the sulphuric acid diminishes as the pressure 
increases. This he ascribes to the adhesion of hydrogen 
to the surface of the metal, which protects it from the 
action of the acid. The author found also that the 
electrolysis of water by four of Bunsen’s elements with 
platinum electrodes was not at all affected by a pressure 
of 70 or 80 atmospheres. No ozone was noticed in the 
gas which had submitted to the pressure, but when the 
pressure was removed the liquid from which the ga6 had 
been disengaged was found to retain a small quantity in 
solution, and this, when collected, was found to blue ozone 
paper and bleach sulphide of lead. 

n. ORGANIC chemistry. 

Ueconpoultion of Ether* by Anhydrou* Alhalle*. 

— MM . Berthelot and de Fleurieu have studied the action of 
anhydrous alkalies on compound ethers {Comptes- Itendus, 
t. li. p. iozo), and find that when so acted on they split up 
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ami form nn acid and a compound corresponding to 
alcohol in which the equivalent of water is replaced by an 
equivalent of the alkali : for instance, they took 4 grammes 
of pure benzoic ether and 6 grammes of anhydrous baryta 
and placed them in a perfectly dry tube, which they then 
scaled and kept at a heat between i5o°and i8o’ C. for 
five hours. After this time the tube was opened, and it 
was found that the benzoic ether had completely dis- 
appeared and no gas had been produced. The contents of 
the tube, when heated on a water bath, gave off no volatile 
matter, nor did they yield up anything to nnhydrous 
ether. After being completely deprived of ether, water 
was added, and the mixture was rapidly distilled ; imme- 
diately alcohol was obtained, the amount of which 
approached very nearly to the theoretical quantity. The 
liquid remaining in the retort ‘was then treated with 
carbonic acid to remove the excess of baryta, and after- 
•wards evaporated, by which means perfectly pure benzoate 
of baryta was obtained. The following equation will 
represent the decomposition : — 

C'i»H l0 O, + aHaO - C.JIiBaO, + C.H.BaO,. 

Benzoic Ether. Benzoate of Baryta. Aleobolato. 

In performing the above experiment care must be taken 
to manage the temperature, for if it should pass above 
2oo°C. the benzoic ether is destroyed, and various 
products are formed which complicate the results. 

When acetic ether is acted on by baryta, the tempera- 
ture must be higher and more prolonged. Maintained at 
200° C. for thirty hours, the results correspond exactly 
with the foregoing. 

Acetic ether and lime exposed to 250° C. for a long 
time yielded no gas nor formed any secondary products. 
The mass contained neither free alcohol nor ordinary 
ether, but, tinder the influence of water, it was imme- 
diately resolved into alcohol and ncetate of lime. In the 
presence of anhydrous alcohol the results were perfectly 
similar. With formic and oxalic ethers and baryta the 
results were similar to the above, but not quite so perfect, 
for some traces of gas and secondary products were 
obtained. The authors conclude that the action of 
nnhydrous alkalies on ethers is comparable to that of the 
hydrated alkalies, the elements of the anhydrous alkali 
replacing the elements of water in the regenerated alcohol. 

UI. TECHNICAL CHEMI8TUY. 

.vi unuLu turr of Ice. — Although there is no lack 
of ice at the present time, it is worth knowing how to 
obtain it by a very simple process in the hottest summer. 
M. Carre ( Cosmos , t. xvii. p. 686) takes two strong iron 
retorts (quicksilver bottles, they buy, will answer), into one 
of which he puts a saturated solution of ammonia. When 
the two are connected, he places the empty one in a vessel 
of water, and the other over a fire. The heat drives over 
ammonia which is condensed by pressure in the previously 
empty retort. When the nmmoniaeal gas is liquefied, the 
one retort is removed from the fire and allowed to cool, 
whereupon the ammonia in the other rapidly assumes 
the gaseous form, abstracting so much heat from the 
water by which it is surrounded as to freeze a considerable 
quantity. The experiment is repeated without discon- 
necting the retorts. The cost of ice made in this way is 
said not to exceed a centime per kilogramme— or about 
fivepence a hundredweight. 


MISCELLANEOUS. 

it oval institution. — The following Lectures will 
be delivered at this Institution during the ensuing week : — 
Tuesday, January 29, at 3 o’eloek, Professor Owen “ On 
Fishes.” Thursday, January 31, at 3 o’clock, Professor 
Tyndall “On Electricity.” Friday, February 1, at 8 
o'clock, Ttev. Alexander J. 1 ). D’Orsey “ On the Study of 
the English Language as an Essential Pnrt of a University 
Course.” Saturday, February 2, at 3 o’clock, Dr. E. 
Frankland “ On Inorganic Chemistry.” 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 6d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9 d. and Is. lid. Part I. of the 
present Volume will be ready for delivery with the 
Magazines for February. 


*»• In publishing letters from our Correspondents mo do not thereby 
adopt the views of tlio writers. Our Intention to give both sides of a 
uoetion will frequently oblige us to publish opinions with which we 
o not agree. 


*,* All R/itorial Com in un ieatumi arc to bo addressed to Mr. Crook is 
and Adrertitemrnte and Htuiurt* Communication! to tho PfBUsnnts, 
Gairrix, Bohn & Co., at tho Office, 10, Stationers’ Hull Court, 
Loudon, E.C. 


Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price its., by post, tar. 8d.. handsomely bound in doth, gold 
lettered. Tho case, for binding tr>«y be obtained at our Office, price 
11. 6 J. Subscribers may havo thoir copies bound for u if scut b> 
our Office, or, if ncomiiutnicd by a cloth case, for 6d. A few cnplc* of 
Vol. I. can still bo had, prico ten. 6<f., by jKWtt tu. id. Vol. III. com* 
rncuccd on January 5, 1861, and will be comploto in 26 ntuut>cni. 


Tin Solder may be made by molting together equal weights of tin 
and lead. A more fusiblo solder may bo formed of j equivalent-, of 
tin to ono of load ; this will melt at 567* Fahr. 

B. P. — Your article I* receivod with many thanks. Out you favour 
us with tho specimen and tho continuation aiticle referred to in your 
note T * 

IF. IF. — A full abstract of M. Caron’s article on the reduction of cal- 
cium was given In our first volumo. The reference to tho original 
paper accompanied it. 

Manufacture of Glut on the large teale.— A correspondent is desirous 
of knowing the best process for the above manufacture. 

/>. Clifton. — No fuller account was published than the one which ap- 
peared in our columns. If we. are ablo to hear of further details we will 
give them insertion. 

J. l>. /’.—We havo docidcd to stitch the numbers In future before 
issuing them, this will get over tho difficulty of the two loose pages 
which tho rccont increase of size has rendered ucccssaiy. 

Edgar.— 1 Tho red colouring matters named are slight modifications 
of tho satno body, — tho violot colours ore the ume ; tho tints of each 
difTcr slightly according to method of preparaUon. Aniline can bo 
made on tho small scale by tho method recommended in the" article 
by M. Kopp. Methylated spirits will do ill most cases where alcohol 
is mentioned — not in all. 

IF. E. H.— Wo will give tho prices next week. 

R. J. — Gerhart’s continuation of Berzelius’ “ Chemistry ” is a very 
good work for the advanced student. Tho new edition of Fownes’ 
“ Chomistry which Is shortly to appear, will contain a good account 
of the different systems of chemicsl nomenclature. 


TIIE ADULTERATION OF FOOD. 

Now ready, prico Gd., by jiost Td. 

TABLE (reprinted from the Chemical News, 

and Revised by tho Author.) showing tho more Important 
Articles of FOOD or DIUNK, and the Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, os well as for Private Reference. 

" A vory interesting Table, which will be found exceedingly uscfbl 
for ready reference, being clearly and intelligibly arranged.’’ — Techno- 
logist. 

Chemical News Office— Griffin, Bohn and Company, 

10, Stationers’ Hall Court, London. 


THE ORIGINAL “DR. STEERS’ OPODELDOC.” 

264, per dozen, usual Discount — Showcard*. 

Wc feel it incumbent upon u* to warn the Trade against buying 
an article purporting to be the genuine, and which is *old at lower 
price. The original has “ F. NEWBERY, No. 45, St. Paul's 
Churchyard," on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 
Established A.D, 1746. 
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THE ADULTERATION OF FOOD ACT. 

Ot'R attention has been drawn to advertisements inviting 
applications for the appointment of Analyst, under the 
Adulteration Act, from medical men who are willing to 
take the fees receivable under the Act as their only 
remuneration. Such an advertisement, we imagine, 
could only have emanated from individuals who had 
entirely misunderstood the Act, or who were anxious to 
render it as inoperative as possible. In the first place, 
it is not at all necessary that the Analyst should be a 
medical man. All that the Act requires is, that he 
should possess “ competent medical, chemical, and micro- 
scopical knowledge.” But the amount of medical 
knowledge required, in order to know that a poisonous 
adulteration would be detrimental to health, is extremely 
small, while the chemical knowledge and experience 
required to detect the adulteration may be very great. 
AVe hold the medical profession in great respect, but, at 
the same time, we may safely assert that, while every 
competent chemist possesses sufficient medical knowledge, 
very few medical men have the chemical skill necessary 
for effectually carrying out the purposes of the Act. 
And what would be the effect of appointing an incom- 
petent chemist ? A timid Analyst would of course be 
anxious to err on the safe side. Uncertain about the 
composition of a substance, he could carefully guard 
himself by certifying that it “ contained nothing detri- 
mental to health,” and then no proceedings could be 
taken, nothing in the Act of Parliament requiring him 
to state wlmt is the actual composition of the article 
brought to him for analysis ; and, even if he accepted 
the highest fee allowed by the Act as his only remunera- 
tion, he might almost be excused from troubling himself 
to ascertain it. The framers of the Adulteration Act 
well understood that the fees they made receivable were 
very insufficient rewards for the performance of analyses. 
The Act, therefore, expressly states that the districts 
appointing an Analyst may pay him “ such salary or 
allowances as they may think fit,” — clearly, in addition 
to, or in place of the fees. Nor would such a payment 
out of the rates be at all inconsistent with ordinary 
practice, as some seem to think. The Analyst must be 
regarded as a sanitary detective policeman, who, like 
every other policeman, is employed ns much to prevent 
as to detect crimb ; and if the knowledge that one had 
been appointed in a district should tend, as it probably 
would, to prevent adulteration, the ratepayers would be 
the gainers by the appointment. 

But, in any case, we hope we shall not have to record 
that any gentleman has expressed his willingness to 
ccccpt the office for the mere sake of the fees. If he did, 
the least he could do would be to exact the highest, 
which, in all probability, would prevent him from 
receiving any. Supposing, however, articles should be 
brought, for what analysis is ten shillings and sixpence 
an adequate remuneration? It is clear that only the 
most superficial examinations would be made, the most 


carefully-guarded certificates given, and the object of the 
Act entirely defeated. 

But the more we consider the Adulteration Act, the 
more valueless does it appear. AVe nmy take one glaring 
illustration. A few years ago an ingenious Frenchman 
came to London with a secret, which quite enchanted the 
workhouse authorities, who allowed him to exhibit his 
skill. He showed them that it was possible to make a 
sack of flour into nearly twice the number of loaves 
they had made before, the individual loaves weighing 
exactly the same. The secret was the addition of a few 
pounds of rice, which, when made into dough, would, 
of course, hold a large quantity of water. Whether this 
sort of bread-and-water diet has been generally adopted 
for paupers we do not know, but certain it is that the 
Frenchman’s secret has become extensively known to 
the baking trade, and one of the four articles taken to 
Dr. Letheby for analysis was some of this bread, which 
contained 44 per cent, of water. Now, for such a fraud 
as this the Adulteration Act provides no remedy, it not 
being, in the sense in which the words are used in the 
Act, an adulteration injurious to health. But it is a 
cheat of the most flagrant kind, and deserves the most 
summary punishment, unless, indeed, the bakers who 
practise it can be made to understand that they must 
regulate the prico of bread ns much by the rates of the 
Water Companies as the price of corn in Mark Lane. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Action of Citric and Tartaric Acid* upon certain 
Metallic Sulphides, by Frederick Field. 

Mr. Spili.er, in a paper upon various substances which 
influence and modify chemical reactions, 1 gave us some 
very curious and interesting facts regarding the non- 
precipitation of sulphuric acid by a salt of baryta in tho 
presence of citric acid or a citrate. After a detailed 
account of his experiments upon this particular head, 
Mr. Spiller extended his observations to the influence 
which citric acid or its salts exerted upon the sulphides 
and oxides of various metals, proving that many of the 
latter are not precipitated from their solutions by means 
of potash if a citrate is present ; and, further, that the 
sulphide of manganese, and even of arsenic, are freely 
soluble in citrate of soda. As regards the metals in the 
group comprising iron, nickel, cobalt, manganese, and 
zinc, tho author of the paper referred to, tells us that, 
with the exception of manganese, their precipitation as 
sulphides is not effected in the presence of a citrate. 
The action of citric acids upon these sulphides is not 
especially noticed. 

The following experiments may be interesting, as 
exemplifying in a very remarkable degree the fact 
pointed out by Rose, many years ago, that the sulphides 
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not precipitated from their sliglitly-acid solutions by 
sulphuretted hydrogen nre, however, nearly insoluble in 
dilute acids. This is especially the case with nickel and 
cobalt, which may be separated from manganese, and 
even from iron by taking advantage of this peculiarity. 
The sulphides thrown down by sulphide of ammonium 
are thoroughly washed and digested in very dilute 
hydrochloric acid, which dissolves all the manganese, 
with traces of nickel and cobalt. The precipitate caused 
bv adding sulphide of ammonium to the acid solution is 
slightly blackish, but after another digestion in acid of 
equal strength, small black flakes remain undissolved, 
and the addition of the alkaline sulphide now precipi- 
tates the pure, flesh-coloured sulphide of manganese. 
When iron has to be separated, the method is equally 
advantageous, although wo have necessarily no guide, 
ns far as the colour of the precipitate is concerned, to 
judge of the correctness of the results. 

When sulphide of cobalt is digested in a strong 
solution of tartaric acid in the cold, little, if any, is 
dissolved; but, after prolonged boiling, the liquid, on 
evaporation, has a very faint-pink colour, and becomes 
brown upon the addition of sulphide of ammonium. 
Citric acid acts in the same manner, but perhaps with 
rather more energy, the colour of the solution having a 
brighter hue, and the shade still darker after the addition 
of n soluble sulphide. When carbonate of cobalt, 
however, is dissolved in excess of tartaric acid, and 
sulphuretted hydrogen passed through the solution, no 
precipitate takes place, even if the current of gas be 
continued for many hours. The same phenomenon occurs 
with citric acid, the liquid remaining perfectly clear 
nnd bright. If a small quantity of n solution of zinc 
be added, an immediate precipitate takes place, of a 
pure white colour, showing that the sulphide of this 
metal is insoluble in tartaric nnd citric acids. The sepa- 
ration of zinc from cobalt and nickel cannot be accu- 
rately effected by this means, however, as far as I have 
been enabled to judge from my own experiments. The 
earlnmutcB of zinc and cobalt were dissolved in excess 
of tartaric acid in the cold, and sulphuretted hydrogen 
passed through the solution. The sulphide of zinc, 
which appeared perfectly white, was filtered off, but the 
filtrate, after standing a few minutes, became cloudy and 
deposited more sulphide. In order to prevent this, gentle 
heat was employed, and an hour or two allowed to elapse 
before filtration. On filtering, the sulphide of zinc was 
no longer white, but of a pale blue, evidently containing 
cobalt. In another experiment, the flask with the metals 
was placed upon the sand-bath for many hours after the 
passage of the gas, and the sulphide of zinc changed from 
white to blue, and from blue to green . The precipitate 
was separated by filtration, and had then very much the 
appearance of carbonate -of copper, having as nearly as 
possible the same tint. That the cobalt was not in the 
Btate of sulphide, unless modified to an extraordinary 
extent, for which it is difficult to account, was evident 
for two reasons. In the first place, minute traces of 
sulphide of cobalt impart a blackish or dull-greyish 
tinge to white precipitates, such as sulpliide of zinc ; and 
in the second place, the compound was perfectly soluble 
in very dilute liydroclilorie acid. After the disengage- 
ment of the sulphuretted hydrogen, sulphide of ammo- 
nium was added, which threw down a brownish com- 
pound, consisting of the sulphides of zinc and cobalt. 
The green colour which sulphide of zinc assumes when 
precipitated by sulphuretted hydrogen from its solution 
m tartaric acid, is certainly somewhat curious, especially 
when it is remembered that a salt of cobalt treated with 


oxide of zinc gives a green colour exactly similar to that 
just described. In pursuing these experiments further, 
it was observed that when oxide of zinc is digested in a 
neutral solution of nitrate of cobalt, little or no reaction 
is exercised, but on adding the same oxide to cobalt dis- 
solved in a considerable excess of tartaric acid, nearly 
the whole of that metal is precipitated as a beautiful 
peach-coloured powder, which contains a large amount 
of its precipitant. 

The separation of nickel and zinc is equally unsatis- 
factory, the same phenomena occurring as in the case of 
cobalt. Iron, also, is similarly affected. No precipitate 
whatever is produced in a solution of protoxide of iron 
in tartaric acid, by the passage of sulphuretted hydrogen 
but when zinc is present the sulphide of that metal, at 
first white, becomes slightly coloured after digestion in 
the supernatant liquid, and when placed upon a filter 
and washed, assumes a pinkish hue, the iron having 
passed to the state of peroxide by exposure to the atmo- 
sphere, and imparted the colour to the zinc. The quan- 
tity of iron is certainly very small, but that it exists is 
evident by the blue tint imparted on addition of ferro- 
cyanide of potassium to the solution of the compound in 
weak hydrochloric acid. From observing that these 
metals cannot be entirely separated from each other by 
this method, I did not examine the filtrates containing 
the greater part of the cobalt, nickel, or iron, for zinc. 
As a very small quantity of this metal in tartaric ncid 
affords an immediate precipitate upon the addition of 
sulphuretted hydrogen, it is probably entirely thrown 
down by that re-agent carrying with it small traces of 
the other- metals of the group, with the exception of 
manganese, when they happen to bo present, although 
in what state these latter are precipitated experiment 
alone can decide. 


Estimation of Carbon by Combustion, when Sulphur it 
Present, by M, L. Carius. 

In the elementary analysis of sulphuretted organic com- 
binations wc know that the estimation of carbon is often 
erroneous on account of the disengagement of sulphur- 
ous acid. The best means of avoiding this source of 
error is to bum the sulphuretted substances with chro- 
mate of lead, and to place a long column of chromate of 
lend in the anterior part of the tube, which is heated to 
a dull red ; the sulphurous acid which disengages itself in 
the posterior portion of the tube, where the chromate is 
in the fused state, is entirely absorbed in the anterior 
part, where it is fixed in the state of sulphate . — Annates 
dc Chcmie et dc Physique, 3rd Series, vol. lx. p. 504. 


On the Reduction of Potassium Compounds by Sodium, 
by J. A. Wanklyn, Demonstrator of Chemistry in 
the University of Edinburyh, 

TnE reduction of caustic potash by means of sodium, in 
presence of heated caoutchine, mentioned by Greville 
Williams in the Chemical News, No. 58, is very 
remarkable phenomenon, which may j istly lead us to ask 
why we rank potassium as more electro-positive than 
sodium. 

Some time ago a similar fact entne under my own 
observation. I fused some dry acetate of potash in a 
glass flask, and dropped into the fused salt pieces of 
sodium. Violent effervescence occurred, the evolved gas 
containing free hydrogen. The reaction continued on 
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removing the lamp from beneath the flask. Only just 
towards the last was there any carbonisation. Long 
aftor the materials had grown cold, on examination oi' 
the product showed that it contained a quautity of the 
alloy of potassium and sodium, which is liquid at common 
temperatures. 

Like Grevillc "Williams, I was led to view processes 
of this kind as an economical source of potassium, and 
went even so far os to propose the method to a manu- 
facturer. If the alloy 01 potassium and sodium were 
wanted in large quantities, the reduction of acetate of 
potash by sodium would be far preferable to the ordinary 
plan. 


On the Elementary Analysis of Organic Compounds 
by M. L. Carics. 

When roadily-oxidisablo organic substances, such as 
tartaric acid, alcohol, and nmylic alcohol, nre heated in 
closed tubes with nitric acid density 1*4, the oxidation 
of these substances takes place at a temperature a little 
above ico'’ C., and they are rapidly transformed into 
water and carbonic acid. The complete oxidation of 
these matters by the aid of nitric acid, of a density of 
ria to i-2, requires a temperaturo of from 120° to i5o°C. 
Phenylic alcohol and naphtalinc arc oxidised with diffi- 
culty under these conditions. Nevertheless, they may 
be completely oxidised if heated for six or eight hours 
at 1 jo° C., and finally at 1 8o° C. 

A very exact method for estimating the sulphur, 
chlorine, and phosphorus contained in organic matters 
may be founded on these reactions. The method may 
be thus practically applied : — Weigh the substances to 
be analysed in small and slight glass bulbs, hermetically 
scaled. Introduce the liquids, with as little air ns 
possible, info a glass bulb which has been blown in the 
centre of a glass tube, drawn to a fine point at each end, 
and turned at right angles. In order to introduce a 
solid body into a bulb, commence by forming it at the 
extremity of a tube ; then fill it with the pulverised 
substance ; lastly, draw out the tube and close the 
capillary end. 1’he quantity submitted to analysis may 
vary from 0-15 to 0-40 grammes. The bulb anu its con - 
tents arc introduced into a glass tube closed at one end, 
of jo to 12 millimetres interior diameter, and sufficiently 
long so that the empty part is of the same capacity as 
that filled with acid. 

The acid employed should have a density of 1*20, its 
quantity varving from 20 to 60 times the weight of the 
substance, 'fhis should be regulated according to the 
richness of the substance to be analysed in combustible 
principles. When the substance and acid are in the 
tube, thicken the extremity before the blow-pipe, then 
draw it out, so ns to form a capillary tube with thick 
sides. Then boil the acid, and when the vapours have 
completely dispelled the air, close the capillary tube. 
W hen cold, shake the liquid briskly, so as to break the 
ends of the bulb. Heat the tube, thus arranged, in an 1 
air-bath. For this purpose employ the following appa- 
ratus:— A rectangular sheet-iron case, length 0-33, 
height o - 1 millimetres, one of the long inner sides of 
which is furnished with a sliding-door. Pierce the front 
vertical side with four round openings, which can be 
closed with buttons turning on an axis. Insert in each 
opening a cast-iron tube, from 20 to 22 millimetres in 
diameter, closed at one end, and placed obliquely in the 
case. Small openings made in the sides of the case, 
between the tubes, admit of the introduction of ther- 


mometers. Place this case on the large ring of a retort- 
stand, and fix it with another ring which grasps the top 
of it. The apparatus thus disposed, slide the glass tube 
into one of the cast-iron tubes dipping into the air-bath, 
and heated with a gas-lamp from 120 0 to 140 0 C., the 
openings of the tubes being turned towards a corner of 
the laboratory. Under this arrangement, any explo- 
sions, should they occur, are perfectly harmless, the 
pulverised glass being projected against the wall. The 
operation finished, it is necessary to open the tube, 
which requires some precaution, on account of the accu- 
mulation of gases resulting from the combustion of the 
organic matters. After having carefully expelled tho 
small quantity of liquid contained in the tapering point 
of tho tube, make it red-hot, when it puffs up, and the 
gases quietly blow out. 

Estimation of Mulphnr. — This clement is contained 
under the form of sulphuric acid in the acid liquid which 
the preceding experiment yielded. The sulphuric acid 
can bo directly precipitated by chloride of barium. The 
precipitate will contain traces of nitrate of baryta ; it 
must, therefore, be treated with hydrochloric acid and 
washed in water after calcination. 

Sulphuretted organic compounds cannot well be com- 
pletely oxidised by this process at the above-mentioned 
temperature. Some there arc which, when oxidised by 
nitnc acid, arc converted into acid ethers of sulphurous 
acid, and which arc not completely transformed into 
sulphuric acid at 1 20 0 or 140° C. 

Ethyl- and naphtyl-sulphurous acids arc among the 
most refractory bodies in this respect. If nitric acid of 
a density of i*a is employed, these bodies cannot be 
oxidiseif sufficiently to transform sulphur into sulphuric 
acid, except by maintaining the temperature, during two 
or three hours, at 1 8o° to 2oo p C. Hut it is not advisable 
to employ this process when it requires such very high 
temperatures. To analyse the substances in question, 
dissolve them in nitric acid of a density of 1 - 2 ; neu- 
tralise the liquid by carbonate of soda ; then add excess 
of carbonate of soda; evaporate, and melt in a silver 
crucible. Finish the analysis by the usual processes. 

Entlmutton of I'Hosphoru* and Arsenic. — Phos- 
phorus is found, in tho state of phosphoric acid, in the 
nitric liquid which lias been exposed to a temperature of 
from i20° to 130 0 . This acid is estimated in the state 
of ammonio-magnesian phosphate by the ordinary 
process. The arsenic of organic combinations, under tho 
same conditions, passes to the state of arsenic acid, which 
is estimated as ammonio-magnesian arseniate, and is 
weighed after being dried at ioo°. 

Estimation of Chlorine. — When chlorinctted com- 
pounds are oxidised by nitric acid by the above method, 
one part of the chlorine is converted into hydrochloric 
acid, but the greatest part remains free at the end of 
the operation. To estimate tho chlorine, turn tho 
cooled tube, so as to havo tho point downwards, plunge 
it into a vessel containing a solution of sulphite of soda, 1 
and break it carefully. Tho liquid in tho tube is thus 
forced into the solution in a very fine thread, and the 
chlorine in contact with the sulphite is immediately con- 
verted into hydrochloric acid. When the equilibrium of 
pressure is established, drive a certain quantity of gas 
out of the tube by heat ; then allow the liquid to re-enter 
the tube; wash it; then heat it for an hour or two to 
drive off all the sulphurous acid. As it is extremely acid , 


1 From 8 to 10 parts of sulphite of soda to 1 part of the analyse d 
substance arc employed, and tno salt is dissolved in 40 parts of water 
to t part of tho nitric acid used for oxidation. 


68 


( Chemical New*, 
t Ftb. i, 1861. 


On Coal Gas. 


it will be convenient to almost entirely neutralise it with 
carbonate of soda before precipitating it by nitrato of 
silver. 

Ertimtttlon of Bromine and Iodine. — Bromine 
combinations, when heated in a closed vessel with nitric 
acid, behave like the chlorine compounds. Only the 
bromine appears to be entirely liberated. '1 his operation 
ended, open tho end of the tube under a solution of 
sulphite of soda, and terminate the analysis in the 
manner just indicated. 

The iodine of iodised combinations is deposited in an 
entirely solid state, and crystallises in the tube where 
the oxidation is effected. Open this tube while the point 
is red-hot, as has before been pointed out ; but before 
doing so place it in a refrigerating mixture, in order 
that the disengaged gas may not carry off any consider- 
able quantity of the iodine vapour. Then put the liquid 
and iodine in a vessel containing a solution of sulphite 
of soda, the quantity and concentration of which is to 
be calculated ns has been already stated. The iodine 
dissolves rapidly, and is transformed into hydriodic acid, 
which can be precipitated as iodide of silver, after being 
evaporated in a water-bath and neutralised by carbonate 
of soda. 

Estimitfiea of — The process indicated is 

easily applicable to the determination of metals contained 
in organic combinations. When the metals arc dissolved 
and the liquid contains no phosphoric acid, they can be 
precipitated by appropriate re-agents, — carbonate of 
soda, for instance. The estimation is rather more diffi- 
cult when the metals separate under the form of insoluble 
compounds. In the latter case, the greatest care must 
be taken to eliminate the pieces of glass caused by the 
breaking of the capillary tube . — Annates de Chemie et 
dc Pharmacie, 3rd Series, vol. lx. p. 497. 
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On Coal Gas, by the Rev. W. It. BOWDITCII. 

(Contmu«l /rout pngc J4.) 

Sulphocyanide of ammonium may be obtained in con- 
siderable quantity from an alcoholic solution of foul 
clay. Upon one occasion I obtained nearly an ounce, 
in a fair state of purity, from less than a quart bottle 
of foul clay ; and so tenaciously does clay retain this 
compound, that from some clay which had been exposed 
to tho full action of the weather in a field for two years, 
I obtained a considerable coloration with perchloride of 
iron. Sulphocyanide of ammonium may be obtained 
from gas whicli has been purified by oxide of iron, by 
passing the gas through spirit of wine and evaporating. 

When common yellow brick-clay is used in the puri- 
fication of coal-gas, the solutions from it always contain 
salts of iron j but thoy never become of a blood-red 
colour until a mineral acid is added. When, however, 
the solutions arc evaporated, and the deliquescent 
residue is exposed to the air, most, and sometimes all of 
the iron is peroxidised, and yields the well-known 
reaction. 

The nitrogen in tar may be shown from the spirit- 
solution off foul clay. The spirit, evaporated to dryness 
and allowed to stand, deposits tar and a mixture of 
deliquescent crystalline salts. They were allowed to 
deliquesce, the fluid was removed, and the residual tar 
well washed with water. Subsequently it was dissolved 
in hot spirit, precipitated by water, and well washed. 


When nothing more was removed by washing, the tar 
was heated, and evolved sulphide of hydrogen and 
ammonia. Contrary to every other compound in gas 
with which I have experimented, this tar gave off 
sulphide of hydrogen before ammonia. In other in- 
stances I have found the nitrogen compound evolved at 
a lower temperature than the sulphur one. 

Mineral matter derived from tho clay is found in all 
solutions ; but os my object in this paper is to speak 
only of substances in gas, I purposely omit those united 
with them derived from the clay, l'or thp same reason 
I make no mention of the value of the foul clay as a 
manure. 

Mnlpbar Compound* in On* pnritied so «» not to 
attVrl Runic Acetate of I*wd, and their removal. 

— A recent Royal Commission on lighting picture- 
galleries has stated the large quantity of sulphur found 
in some London gas, and has intimated a doubt about 
the possibility of its removal. Dr. Letheby concludes, 
from seven years’ examination of gas in London, that 
though quite free from sulphide of hydrogen, it con- 
tains, on an average, too grains of sulphur in i ooo cubic 
feet ; and Dr. Frankland, in the new edition of “ Urc’s 
Dictionary of Arts,” Part iv. pp. 730, 731, writes, “It 
is probable that volatile organic compounds of sulphur 
are produced by the action of this element with carbon 
and hydrogen simultaneously, although we have as yet 
no positive evidence of their presence in illuminating 
gas. . . . When once generated with coal-gns, all 
attempts to remove these constituents have hitherto 
proved ineffectual, and there seems little ground for hope 
that any practicable process will be devised for their 
abstraction.” I have now the honour to submit evidence 
of the existence of these sulphurised compounds, and 
also a practical process for their removal. My attention 
was specially drawn to this subject by a conversation 
with the manager of a I/ondon gas-works. He informed 
me that he not unfrequcntly filled his gas-holders with 
gas which would not affect acetate of lead, and that 
after the gas had been stored a few hours it became so 
foul as to blacken lead-paper the instant it was applied. 
He sought an explanation of this phenomenon ; uud as 
the water of his gas-holder tanks was clean, and there 
were no accidental sources of sulphide of hydrogen, I 
concluded that an organic compound containing sulphur 
and hydrogen had been broken up, and that the sulphide 
of hydrogen was thus produced. I learnt, also, by 
other observations, that gas which went to the gas- 
holders free from ammonia, sometimes became atnmo- 
niacal if kept, and joining this fact with the former one, 
inferred that the compound which thus broke up con- 
tained nitrogen as well as sulphur and hydrogen. Sub- 
sequently 1 observed that the saturated clay taken from 
the purifiers of gas- works contained a quantity of foul 
naphtlmlin. This led me to procure a quantit)’ of (so- 
called) naphthalin which had been taken from the 
mains of a London gas-works, and which, therefore, 
must have been deposited by purified gas. Some por- 
tions of this naphthalin were white, but others were 
slightly darkened by the prcsenco of carbonaceous 
matter, and the whole was in fine powder, aggregated 
together by the process of deposition. The tendency to 
form exceedingly small crystals seems a constant charac- 
teristic of naphthalin which has been deposited in gas 
pipes, for by no amount of care and trouble have I been 
able to obtain it in large crystals, though the solutious 
from which it has crystallised have been months in eva- 
porating. With naphthalin from tar, on the contrary, 
I have obtained, from an etberial solution, crystals an 
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eighth of an inch thick, nearly half-an-inch broad, and 
more than half-an-inch in length. The supposed naph- 
thalin from gas-pipes dissolves wholly in ether and not 
alcohol, and crystallises from the spirit on cooling as 
pure naplithaliii does. The solutions are neutral to test- 
papers. Boiled with an alcoholic solution of potash it 
evolves no ammonia, and with hydrochloric acid no 
sulphide of hydrogen. Heated alone, it evolves first 
ammonia, and then sulphide of ammonium, mixed, I 
think, with a trace of bisulphide of carbon, und then 
distils. Several samples began to give off their ammonia 
at 388° F., and sulphide of hydrogen at 422 0 F., 
leading to the hope that here was a compound of definite 
composition which would admit of correct analysis and 
perhaps of formulation ; but some more of the napli- 
thalin, produced, like the other, from Newcastle coal, 
but at another gas-works, possessed such different phy- 
sical properties as to convince me that very much more 
must be known of this substance before any reliable 
analyses can be published. The latter sample gave a 
neutral solution in spirit, like the other, but of a con- 
siderably browner colour. "When heated alone it gave 
off ammonia with ebullition at 218° F., and then became 
tranquil. When the temperature reached 375® F., it 
began to evolve sulphide of hydrogen, which continued to 
increase in quantity up to 390° F., when it nearly ceased, 
and quite censed at 410V F. The proportion of tar in this 
sample was much greater than I have seen it in any 
other. Subsequently 1 obtained some more naphthalin, 
which had been deposited in the pipes of another Lon- 
don gas-works, and this, like the former, contained both 
nitrogen and sulphur, which were evolved upon distilla- 
tion ns sulphide of hydrogen and ammonia. 

Having thus obtained one sulphurised hydrocarbon, 
axul determined the temperature at which its sulphur 
and nitrogen could be obtained as easily-rcmovable 
compounds, I was prepared to advance towards a better 
purification of gas with great probability of success. 
Another well-confirmed observation helped to guide me. 
Gas freed from every trace of sulphide of hydrogen 
always blackens lead-paper strongly when passed 
through clay ; and if it be subsequently passed through 
lime, it affects turmeric though quite free from ammonia 
when taken for experiment. This process may be 
repeated through a series of ten or twelve purifiers con- 
taining clay and lime placed alternately, the test-papers 
being less affected at each purifier, until at length they 
are not discoloured at all. This experiment has been 
made upon gas produced in various parts of England 
and Scotland from many kinds of coal, and I think the 
number of instances sufficient to justify the conclusion 
that all gas, as sold, contains the compound from which 
clay liberates sulphide of hydrogen. I have not yet 
l>een able to separate the compound upon which clay 
thus acts. I have, however, ascertained that the clay 
which has liberated sulphide of hydrogen from gas 
which did not affect test-papers when taken for experi- 
ment contains tar, which may be dissolved out by alcohol, 
and may be obtained alone by evaporating the solvent. 

(To l>c continued.) 


On the Preparation of Starch from Cassava, 
by Josias Cork. 

Tnp. growth of cassava in quantity has had my best, 
my most earnest consideration. If it cannot, in every 
sense of the word, compete with other staples, now, or 
which may be grown, my praise of the root must receive 
nialification. 


First, then, cassava is alike at home in tho mountains 
and in the lowlands ; it grows readily everywhere. The 
least moisture in the soil is sufficient to induce vegeta- 
tion at the time of planting, and, once growing, no 
drought destroys, it simply for the time retards the crop. 

But, if general experience does not fully corroborate 
this positive statement, — and there arc lands of so dry a 
nature that a long drought docs kill the cassava plant, 
and I will not say there may not be such lands anywhere, 
as I can only decisively speak of what I have noted in 
my own experience, — still this evil, if it anywhere exists, 
is less in the cassava than in any other crop I know. 

For, secondly, the propagation, and, therefore, also, 
the supply of a field partially injured by a drought, is 
about the easiest thing a planter has to do. To grow 
corn, pulse, yams, and many other things, a portion of 
valuable produce must be used for seed. Not so the 
cassava. All that is needed is, to take a cassava stick, 
and mark off a length containing three or four “ eyes 
pass a knife round and cut just below tho skin, and then 
use a slight breaking power with both hands. Each bit 
is now a future plant; the eye or two below the soil 
serve for future roots ; the eye or eyes above put forth 
leaves and stalks. It must be evident, then, that a 
bundle of cassava sticks, which anyone can carry under 
his arm, will suffice for a considerable breadth of pre- 
pared ground, and the time and labour to cut up and 
plant is almost the least possible to be conceived for such 
operations, and the cost is positively nothing. Anybody, 
anywhere, who has cassava growing, can give readily a 
few cassava sticks to anybody "and everybody, and yet 
have enough left for himself, and to spare. 

Thirdly. — Another fine feature is this : — It is not an 
exhausting crop. Like other productions grown for a 
substance which appears to derive its constituents from 
the atmosphere, or composed, like sugar, of carbon, 
hydrogen, and oxygen, you may grow and re-grow, with 
change, of course, or some rest, or a slight manuring, on 
the same lands ad infinitum. In fact, everybody feels 
that land is always fit for cassava, however unfit it may 
have become for other productions. 

Fourthly. — This is a very accommodating crop. The 
roots ripen and are fit to be manufactured, or remain 
and grow, and again ripen, and again remain and grow. 
Although there is not a positive certainty as to the exact 
time, for the changes from rain to dry weather arc 
uncertain, still there is a choice of a whole year or more 
for the grower. If the roots be not dug when they 
become dry and mealy, they soon ucquire what is termed 
a “ fresh spring,” — that is, the roots become somewhat 
watery, and enlarge, and then ripen. This goes on from 
the age of about ten months to more than two years. I 
do not know from experience beyond t wenty-fourmonths, 
but it is evident to me that it is not the limit, or anything 
like it. All the while the roots have been enlarging, 
so that there has been, os far as I can judge, no loss 
from delay. I have known n field of cassava cut down 
to near the roots in a most ruthless way by a lazy fellow 
who desired a field of corn and would not prepare fresh 
land. I have seen the crop of corn, and tho crop oi 
cussava again, covering by vigorous stems and leaves the 
ground, and, after a while, tho ripe crop of cassava. Of 
course, this system is the acme of laziness, and to be 
wholly condemned, but, nevertheless, the fact stands 
forth, as a proof of the extreme hardihood and wonder- 
fully-accommodating nature of the cassava crop. 

Fifthly. — Quantity, as I have proved, or sought to 
prove, is, as other root crops, very large. I need not, 
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therefore, enlarge on this head, but pass on to manufac- 
ture. 

There again the cassava says “Try me— try me: you 
will find me, in parts, and in whole, a cron worth your 
best care and attention.” On this head I onserve, — 

First. — F.ach root has to be washed, and the cuticle 
must be taken off, The plain surface of the root makes 
tho washing easy ; tho soft nature of tho substance 
renders the skinning process as easy ns easy can be. The 
comparison in favour of cassava, as against arrowroot, 
is in both cases fully as three to one in favour of 
cassava. 

Secondly. — The grating is also in favour of cassava, 
as compared to arrowroot, in almost an equal rate. But, 

Thirdly. — I would not grate at all ; but quote from 
pages of a known scientific work, and I suppose the site 
of operations to be the old works of a thrown up sugar 
estate, and unfortunately many such a spot can too 
readily be found. The manufacture is arrowroot, but of 
course the same works would equally do for cassava, and 
I may just observe that the manufacture is in the Island 
of St. Vincent, and I have no doubt its completeness is 
the cause of the superior price obtained for the St. 
Vincent arrowroot, which is just threefold the price of 
Jamaica arrowroot in the English market : — 

“The skinned roots are thrown into a large cistern, 
with a perforated bottom, and then exposed to the action 
of a copious cascade of water. Tho cleansed roots are 
next put into the hopper of the mill, and are subjected 
to the powerful pressure of two pairs of polished rollers 
of bard brass, the lower pair of rollers being set much 
closer than the upper. The starchy matter is thus 
ground into a pulp which falls into the receiver placed 
beneath, and is thence transferred to large and fixed 
copper cylinders, tinned inside, and perforated at the 
bottom with numerous minute orifices like a kitchen 
drainer. Within these cylinders, wcodcn paddles are 
mnde to revolve with great velocity, by the power of a 
waterwheel, at the same time that a stream of pure water 
is admitted from above. Tho paddle arms beat out tho 
fecula from the fibres and parenchyma of the pulp and 
discharge it in the form of a milk through the perforated 
bottom of the cylinder. This starchy matter runs along 
pipes, and then through strainers into large reservoirs, 
where, after the fecula has subsided, the supernatant 
water is drawn off. The drying-houso on the Hopewell 
estate is constructed like the hot-house of an English 
arden, but instead of plants it contains four dozen of 
rying-pans made of copper, seven and a-half feet by 
four and a-half, and tinned inside. Each pan is sup- 
ported on a carriage, and they run on rails ; immediately 
after sunrise these carriages, with their pans covered 
with white gauze to exclude dust and insects, arc run 
out into the open air, but if rain be apprehended they 
are run back under the glazed roof. In about four days 
the fecula is thoroughly dry and ready to be packed.” 

What is done in St. Vincent may be done in Jamaica. 
Tho trash-houses of the past could easily be converted 
into drying-houses for the future on any old sugar estate 
having a supply of water. The water which might 
easily be made to turn a cassava mill with two pairs of 
rollers, the boiling, curing, and still houses might all be 
transformed and brought into use for cassava ; and with 
the ingenious contrivance of our Island architect, Mr. 
Leahy, of having blades of glass, the drying-house 
might be thoroughly ventilated. I would not only havo 
a glass roof, but for the most part glass walls, with 
thorough ventilation, and thus lessen tho time to tho 
minimum for thorough drying. 


The cost, then, of transformation would be very mode- 
rate indeed. The metal of the sugar boilers and still 
would pay, or nearly pay, for the vessels required for 
tho cassava. 

There is no duty on gloss manufacture, and large slabs 
of thick glass cost little in England. The cost of manu- 
facture of starch and blocking the fibre, would certainly 
be less than the cost of sugar manufacture. 

To anyone, then, who will turn his attention to cas- 
sava he would certainly have a prospect before him of 
making an old sugar estate a handsomely paying concern 
as a cassava plantation. — Jamaica Guardian. 


On the Alloys «f Copper and Zinc, 
by Frank II. Stoker. 

(Continued from poffe $}.) 

Pieces of tho alloy, weighing from 4 to u grammes, 
accordingly ns they contained a greater or less amount 
of copper, which had been carefully cleaned by filing 
and brushing, were placed in covered porcclnin dishes, 
and dissolved in strong nitric acid on the sand-bath, the 
usual precautions to avoid loss from spattering being 
observed. To the solution thus obtained, sulphuric acid 
— which had been freed from its impurity of lead by 
dilution with water and subsequent partial concentra- 
tion — was added, and the mixture evaporated to dryness 
over the water-bath ; more sulphuric acid being added, 
and the solution ugain evaporated until all the nitric 
acid was expelled, or till no trace of blue crystals 
remained. I have rarely found it necessary to evaporate 
the solution more than twice in order to efrect this. 

It is of importance that the nitric acid be thoroughly 
removed, for in the presence even of n mere trace of this 
acid it is exceedingly difficult to precipitate, by means of 
iron, the last portions of copper from its solution. 

After all the nitric acid had been expelled, the mixed 
sulphates were dissolved in hot water, and the sulphato 
of lead — from impurity in the zinc of the alloy — allowed 
to settle. This was then separated and washed with 
acidulated water, by decantation. 

The solution, which had been collected in a capacious 
beaker, was now largely diluted with water and placed 
upon a sand-bath, the heat of which was regulated so 
that the solution could attain a temperature nearly equal 
to boiling, without, however, coming into actual ebulli- 
tion. A sheet of the purest iron obtainable was next 
placed in the solution, leaning against the sides of the 
beaker, so that the largest possible amount of its surface 
should be exposed, in order that the iron might bo 
attacked equally at all points by the acid, and that the 
copper should be precipitated in even sheets upon it. 

The solution should be acid enough to ensure a slight 
evolution of hydrogen during the precipitation, tare 
should, however, be taken to guard, in the first instance, 
against the addition of too great an excess of acid, lest 
the iron be corroded to an unnecessary, or even ruinous 
extent. It is of course desirable to avoid dissolving any 
more iron than is necessary to insure regularity and 
completeness in the precipitation ; for in this case a 
smaller portion of its impurities will be exposed, and its 
surface will remain smoother. ' 

After tho introduction of the iron, the beaker is to be 
covered with a glass plate, and left to itself until the 
copper is entirely precipitated, which occurs at the end 
of an hour or two at furthest. Having proved that no 
more copper is contained in the solution, by testing a 
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small portion of it with eulphuretted-hydroffon water, 
the beaker is removed from the sand bath, and the clear 
acid solution decanted off as completely as possible from 
the copper and iron. 

If this solution be diluted with n large quantity of hot 
water, it immediately becomes yellow, then turbid, and 
in a few minutes deposits a bulky, fiocculent precipitate 
of a basic salt of peroxide of iron, although the super- 
natant liquid is strongly acid. Since a quantity of this 
solution remains adhering to the metals, it is well, in 
order to avoid the precipitate which would form if they 
were treated at once with hot water, first to pour a smull 
quantity of cold water upon them. The piece of iron is 
then to’be taken from the beaker, and any particles of 
copper which may be loosely attached to it removed by 
means of the wash-bottle; the iron being carefully pre- 
served for subsequent examination. Tho copper having 
been once more rinsed with cold water, is now to be 
treated with boiling water, which should be decanted off 
into a large, clean beaker, without waiting for all the 
copper to be deposited, as soon as the liquor assumes a 
yellow colour. After two or three additions of hot water, 
the subsalt of iron is no longer precipitated, and the 
copper may be allowed to subside at its leisure. Any 
particles of copper which arc found adhering to the sheet 
of iron which was used for the precipitation must now 
be removed by gently rubbing them with the finger, 
care being taken not to disturb the black coat 1 which is 
found adhering to the iron any more than can be avoided ; 
they ore then to be washed into a small porcelain 
capsule, into which is also brought the mixed deposit of 
subsalt of iron and particles of copper collected during 
the first rapid washing of the copper. The contents of 
the capsule ore now treated with dilute chlorhydiic acid, 
in which (ho subsnlt is readily soluble, washed with 
water, and added to the original copper, the washing of 
which is to be continued till the last traces of acid are 
removed. The copper, having been transferred to a 
porcelain boat, was diiid at ioo° C., ignited iu a current 
of hydrogen gas, and subsequently weighed. 

The iron used in these assays was that known ns the 
“ best Russia sheet.” In order to obtain the best possible 
pieces, I have followed the custom of copper assayers in 
allowing a sheet-iron worker to cut up a number of 
pounds of Russia sheet into bits of about two and a-half 
by three and a-half inches, this size having been found 
well adapted to the work at baud, smaller pieces being 
unequally corroded; from this supply only those pieces 
which presented a perfectly smooth and even surfaco 
were selected for use. Those pieces which are at all 
corrugated or uneven ought to be rejected, for such arc 
acted on unequally by the acid, amt copper would be 
lost in the cavities thus formed. 

Since the sharp angles of these rectangular bits of iron 
are liable to be corroded very much by the acid, in which 


■the black cruat which forma on tho iron beneath tho layer of 
w PP*r contains a small amount of carbon nml somo silica, but 
ccnsuts for tho most part ot what ap;>cai* to bo a compound of silicic 
«nd oxide of iron. Tills substance, called 4 ' slug ’’ by Morfitand 
Booth in their very able “Report upon the Chemical Analysis of 
.Mt-ironGuu-motal ” (vide “Report of Experiments, on Strength. Ac , 
of Metal* for Cannon, by Officers of tho Ordnance llc-partment, U.H 
Army" [Philadelphia, tiaird, 1856, 4toJ. p. 408), is but sjauinyly 
•oiutrle in dilute chiorhydric acid ; slowly soluble in cold, more 
f»pidly in hot concentrated chiorhydric add ; easily soluble in con- 
fvab^ted nitric acid, especially when hot ; with separation of silica 
to both cues. It is slowly decomposed by strong soda lye. This 
•“8 ” is formed in considerably larger quantity when sulphuric acid 
'* than when chiorhydric acid is substituted for it in the assay. 
as it usually adheres, howover, to tho iron with considerable firuinoas, 
•no copper can general!? bo rubbed off without disturbing it 


case particles of iron might drop off and contaminate 
the copper, it is best to remove them by means of a rasp, 
and to make the corners round and smooth. 

The glazed coating which occurs upon the surface of 
Russian sheet-iron, and which, according to Wells, 1 con- 
sists of silicate of iron, is readily removed by digestion 
in moderately dilute chiorhydric acid, in which it soon 
falls off in flakes. After washing with wuter, the bits 
of iron arc dried and preserved for use. 

In conducting the assay it is of importance that tho 
solution should he dilute, since the precipitation of the 
copper in this case goes on more regularly, and is sooner 
completed ; it should be warm, not only that the copper 
may be precipitated more rapidly, but in order to avoid 
the formation of a basic iron salt, which is very liable 
to contaminate the copper when it is precipitated iu the 
cold. This basic salt frequently forms during the pre- 
cipitation, even in warm solutions, if they are not suffi- 
ciently acidulated. If a solution be at tiic same time 
somewhat concentrated, and not sufficiently acid, it often 
happens that a portion of the copper becomes so firmly 
attached to the iron that it cannot be rubbed off. This 
accident will rarely occur, however, to any one uccus- 
tomed to the assay. 

It is remarkable that no one who has written upon 
this process has, so fur as I cun ascertain, appreciated 
the necessity of igniting tho dry copper in a current of 
hydrogen before weighing it. That this ojieration is of 
the first importance is, however, well known to the 
analysts of this vicinity, who have long been accustomed 
to apply in practice.* 1 1 is necessitated less, as it appears 
to me, by the oxide of copper formed during .drying, — 
for the bright surfaces of the copper precipitated by this 
method remain untarnished when rapidly dried at tein- 
peratuns even as high ns no 0 to ns, — than by an 
impurity consisting of organic matter derived from tho 
iron ; either carbon, or peniaps some otic of the oflcnsivo 
hydro-carbons which are generated during the action of 
acids upon iron, which may adhere to the spongy copper. 
At all events, if a portion of the precipitated copper 
which has been dried at too 0 — or at any temperaturo 
lower than that at which oxidation occurs — be placed, 
ns was suggested to mo by Mr. Dickinson in a 
bulb tube with narrow outlet, such ns is used in testing 
for arsenic, and heated in the flame of a spirit-lamp, 
it will be found that a quantity of water collects in 
the narrow part of tho tube, while the copper becomes 
lustrous and nssumes the bright red colour proper to it. 
At first sight it would appear as if this behaviour was 
produced by the reaction of a portion of the spongy 
copper upon the oxide of copper with which it 
might bo soiled, in which event a small quantity 
of suhoxido of copper would be formed, the colour 
of which could hardly mask, to any extent, that 
of the pure copper. Rut on examining the reaction 
more attentively 1 have found that carbonic acid ns well 
as water can readily be detected in the atmosphere ex- 
pelled from the tube in which the copper is heated; a 
distinct empvreftmntic odour is at the same time j>er- 
eeptiblc. 1 have also severul times observed tiaces of 
ammonia. This gns is always evolved in considerable 
quantity when the dirty copper is heated in an atmo- 
sphere of hydrogen ; the aqueous vapour driven off in 
this case being strongly alkaline from its presence. 
Organic matter must therefore have been attached to tho 
spongy copper, and tho lustre which tho latter ncquired 

2 n Proceedings of lkwtou Society of Natural History,” jv. p. u/>. 

3 In lieu of this, »omo ntsayors convert tlio precipitated copper into 
oxide, and weigh thu latter. 
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when heated mar have been occasioned by the simple 
expulsion of the impurity, or in part by the reduction of 
oxide of copper by it. 

That tho phenomenon does not depend upon the 
presence of free carbon seems to be proved by the fact 
that portions from tho exterior of a mass of spongy 
copper, which had been protected from contact with the 
iron by a layer of copper nearly an incli in thickness, 
were found to exhibit reactions similar to those just 
described, water and enipyreuma being evolved when 
the dry copper was heated in a closed tube. Indeed, 
the formation of water in any case in Mr. Dickinson’s 
experiment with the arsenic-tubo is an insuperable ob- 
jection to this explanation, as well ns to the idea that 
mixed copper and oxide of copper have reacted upon 
each other. 


(To bo continue'!.) 
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A Course of Sir Lectures 1 (adopted ton Juvenile Auditory) , on 
the Chemical History of a Candle; by M. FauaDAT, 
D.C.L., F.Jl.S., Futkrtan Professor of Chemistry, JR. I., 
Foreign Associate of the Academy of Sciences, Paris, <$r. 

LrcrriiE V. (Jan. 5, 1861.) 

Oxygen present in the Air — Nature of the Atmosphere — Its 
Properties— Other Products from the Candle— Carbonic Acid 
— Its Properties. 

We have now seen that we can produce hydrogen and oxygen 
from tho water that we obtained from the candle. Hydrogen, 
you know, comes from the candle, and oxygen, you believe, 
cornea from the air. But then you have a right to usk me, 
“ How is it th.-itthcuirHiidtbcoxygoii do not equally well burn 
the candle?” If you remember wliat happened when I put a 
jar of oxygon over a piece of candle, you recollect there was 
a very different kind of combustion to that which took place 
in tho air. Now, why is this ? — it is a very important ques- 
tion, and one I shall endeavour to make you understand ; it 
relates most intimately to the nature of the atmosphere, and 
is most important to us. 

Wo have several test of oxygen besides tho mere burning 
of bodies ; you havo seen a candle burnt in oxygen, or in 
the air ; you havo seen phosphorous burnt in the air, or in 
oxygen, and you have seen iron filings burnt in oxgen. But 
we havo other tests licsides these, and I am about to refer 
to one or two of them for the purpose of carrying your 
conviction and your experience further. Here you 
havo a vessel of oxygen. I will show its presence to you : 
if I take a little spark and put it into that oxygen you know 
by tho experience you gained tho last time we met. what will 
happen,— if I put that spark into tho jar it will tell you 
whether we have oxygen hero or not. Yes! We have proved it 
by combustion ; aua now hero is another test for oxygen, 
which is a very curious and useful one. I havo here two 
jars full of gas, with a plate between them to prevent their 
mixing ; I take the plate away, and the gases arc creeping 
ono into the other. “ Wliat happens,” say you, “ they 
together produce no such combustion as was seen in the case 
of the candle.” But see how the prcsenco of oxygen is told 
by its association with this other substanco. What a beauti- 
ful, curious gas I have obtained in this way^sbowing mo tiio 
prescnco of tho oxygen. In tho same way wo can try this 
experiment by mixing common air with this test-gas. Iloro 
is a iar containing air — such air as the candle would bum in, 
and here is ajar or bottlo containing the test-gas. I let them 
como together over water, and you see the result: the con- 
tents of the test-bottle are flowing into tho jar of air, and you 
see I obtain exactly the same kind of action as before, and 
that shows mo that more is oxygen in tho air,— the very same 
substance that lias been already obtained by us from the 
water produced by the candle. But then, beyond that, how 
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is it that air does not burn tho candlo as well as oxygen 
will ? Wo will como to that now. I have here two jars 
they aro filled to tho same height with gas, and tho appear- 
ance to the eye is alike in both, and I really do not know it 
present which of these jars contains oxygen and which 
contains air, although I know they have previously been 
filled with these gases. But hero is our test-gas, sad 
I am going to work with the two jars, in order to examine 
whether there is any difference between thorn in the quality 
of reddening this gas. I am now going to turn this test-gas 
out into one of the jars, and observe what happens : — There 
is redenning you see ; there is then oxygen present. We will 
now tost the other jar, but you see this is not so bright, not» 
red, not so distinct, as the first ; and, further, this curious 
thing happens, ifl takothesetwogases and shake thorn together 
well with water, we shall absorb the rod gas ; and then if I 
put in more of this test-gas and shako again we shall absorb 
more, and I can go on as long as there bo any oxygen present 
to produce that effect. If I let in air it will not matter, but the 
moment 1 introduce water, the red gas disappears, andl may 
goon in this way, putting in mom and more of the test-gas, 
uutil I como to something left behind which will not redden 
any longer by the use of that particular body that rendered 
tho air and the oxygen red. Why is that? You see in a 
moment it is because there is, besides oxygen, something else 
presont which is loft behind. I will let a little more air into 
tho jar, and if it turns red you will know that some of that 
reddening gas is still present, and that, consequently, it was 
not for tho want of this producing body that that air was left 
behind. 

_Now, you will begin to understand what I have got to say. 
You saw that when I burnt phosphorus in a jar, as the smoke 
produced by tho phosphorus anil tho oxygon of the air con- 
densed, it left a good deal of gas unburnt, just as this red gas 
left something untouched, — there was, in fact, this gas left 
behind which tho phosphorus cannot touen, which the 
reddening gas cannot touch, and this is something which is 
not oxygen, and yet is part of tho atmosphere. 

So that is one way of opening out air into tho two things 
of which it is composed,— oiygun, which bums our candles, 
our phosphorus, or anything else, and this other substance 
which will not bum them. This other part of tho air is by 
far the largest part. Now, this substanco is a very curious 
thing when we come to examine it ; it is remarkably curious, 
and yet you say, perhaps, that it is very uninteresting. It 
is uninteresting in some respects because of this,— th it it 
shows no bright appearance of combustion. If I test it with 
a taper as 1 do oxygen and hydrogen, it does not bum like 
hydrogen, nor does it mnko the taper bum like oxygen. Try 
it in any way I will.it does neither the one thing or the other; 
it will not take fire : it will not let tho taper bum ; it puts 
out the combustion of anything. There is nothing that will 
bum in it in common circumstancos. It does not smell: it 
is not sour ; it does not dissolve in water ; it is neither an 
acid or alkali; it is as indifferent to all our organs as it is 
possible for a thing to be. And you might say. “It is 
nothing ; it is not worth chemical attention ; what does it do 
in the air?” Ah! then come our beautiful and fine results 
shown us _hy an observant philosophy. Suppose, in place of 
having nitrogen, or nitrogen and oxygen, wo had pure 
oxygen ns our atmosphere, Wliat would become of us ? You 
know very well that a piece of iron lit in a jar of oxygen 
goos on burning to the end. When you see a fire in an iron 
grate, imagine where the grate would go to if the whole of 
the atmosphere were oxygen. Tho grntc would bum up 
more powerfully than tlie coals; for the iron of the grate 
itself is oven more combustible than tho coals which we burn 
in it. A fire put into tho middle of a locomotive would be a 
fire in a magazine of fuel, if the atmosphere were oxygon. 
Tho nitrogen lowersitdown and mokes it moderate and useful 
for us, ana then with all that it takes away with it the fumes 
that you have seen produced from the candlo, disperses them 
throughout tho whole of the atmosphere, and carries them 
away to places where they are wanted to perform a great and 
glorious purpose of good to man, for the sustenance of vege- 
tation ; and thus docs a most wonderful work, although you 
say, on examining it, “ why it is a perfectly indifferent thing." 
This nitrogen in its ordinary state, is an inactive element; 
no action short of the most intense electric force, and then 
in tho most infinitely small degree, can cause the nitrogen to 
combiuo directly with the other clement of the atmosphere, 
or with other things round about it ; it is a perfectly indif- 
ferent, and therefore to say, a safe substance. 
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But before I take you to that result, 1 must tell you about 
the atmosphere itself; I have written on this diagram, tho 
composition of one hundred parts of atmospheric air : — 

Bulk. Weight. 


Oxrsron to ir; 

Nitrogen 80 777 


100 1000 

it is a t rue analysis of the atmosphere, so far as regards tho 
quantity of oxygen and tho quantity of nitrogen present. 
By our analysis, we find that 5 pints of the atmosphere con- 
tains only 1 pint of oxygon, ana 4 pints or 4 parts of nitrogen 
by bulk. That is our analysis of tho atmosphere. It requires all 
that quantity of nitrogen to reduce tho oxygen down, so as to 
be able to supply the candlo properly with fuel, so as to supply 
ns with an atmosphere which ourlungs can healthilyand safely 
breathe ; for it is just as important to make the oxygen right 
for us to breathe, as it is to make tho atmosphere right for tho 
burning of the fire and the candlo. 

But now for this atmosphere. First of all lot mo tell you 
the weight of those gases. A pint of nitrogen weighs 10 
grains and Aths, or a cubic foot weighs li oz. That is tho 
weight of the nitrogen. The oxygen is heavier ; a pint of it 
weighs 11& grs., and a cubic foot weighs lj oz, A pint of 
air weighs about 10 z grs., and a cubic foot 1 1 oz. 

You have asked mo several times, and I am very glad you 
have, “ How do you weigh gases ?” I will show you ; it is 
Tory simple, and easily done. Here is a balance, and hero 
is a copper bottle made as light as we can consistent with 
duo strength, turned very nicely in the lathe, and made per- 
fectly air-tight, with a stop- cock, which wo can open and 
shut, which at present is open, and, therefore, allows tho 
bottlo to bo full of air. I havo hore a nicely -adj usted balanco 
in which I think the bottle, in its prosont condition, will bo 
balanced by tho weight on tho other side. And hore is a 



pump by which we can force tho air into this bottle, and 
with it wo will force in n certain number of volumes of air as 
measured by the pump [Twenty measures wore pumped in]. 
We will shut that in and put it in the balanco. See how it 
sinks ; it is much heavier than it was. By what ? By the 
air that wo havo forced into it by the pump. There is not a 
ter bulk of air, but thero is tho same bulk of heavier air, 
use we havo forced in air upon it. And that you 
may hare a fair notion in your mina as to how much this air 
is, acre is a jar full of water. Wo will open that copper 
vessel into this jar, and let the air return to its former state. 
-All I have to do now is to screw them tightly together, and 
to tum tho taps, when there, you see, is tho bulk of the 
twenty pumps of air which I forced into tho bottle ; and to 
make suro that we have been quite correct in what wo 
have been doing, we will take the bottle again to the balance, 
*nd if it is now countcrposed by tho original weight, wo 
shall be quite sure we have made our experiment correctly. 
It is balanced ; so, you see, we can find out the weight of 


the extra volumes of air foroed in in that way, and by that 
means wo are ablo to ascertain that a cubic foot of air weigh* 
1 oz. But that small experiment will by no means convey 
to your mind tho whole literal truth of this matter. It is 
wonderful how it accumulates when you como to larger 
volumes. This bulk of air [a cubic foot] weighs 1 A oz. 
What do you think of tho contents of that box above thero 
which I have had mado for the purpose ? Tho air which is 
within that box weighs one pound— a full pound, and I have 



calculated tho weight of the air in this room, — you would 
hardly imagine it, but it is abovo a ton. 80 rnpidly do 
tho weights rise up, and so important is tho presence of the 
atmosphore, and of the oxygen, and tho nitrogen in it, 
and tho use it performs in convoying things to and fro 
from place to place, and carrying baa vapours to places 
where they will do good instead of harm. 

Having given you that littlo illustration with respect to tho 
woight of tho air, let mo show you certain consequences of 
it. You havo a right to them because you would not under- 
stand so much without it. Do yon remember this kind of 
experiment : havo yon ever seen it ? Supposo I tuko n 
pump somewhat similar to tho one I hud a little wliilo 
ago to forco air into tho bottlo, and supposo I placo it 
in such a manner that by certain arrangements 1 can 
apply my hand to it. My hand moves about in the air 
so easily that it seems to feel nothing, and I can hardly get 
velocity enough by any motion of my own in the atmosphere 
to make sure that thero is much resistance to it. But, whon 
I put my hand hero [on tho air-pump receiver, which was 
afterwards exhausted] you sec what happens. AVhy is 
my hand fastened to this place, and why am I able to pull 
this pump about ? And soe ! how is it that I can hardly 
get my hand nway ? Why is this ? It is tho woight of 
the air— tho weight of tho air that is abovo. I havo another 
experiment here which 1 think will explain to you more 


about it. When tho air is pumped from underneath the 
bladder which is stretched over this glass, you will see 
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th« effect in another shape ; the top is auito flat at present, 
hut I will make a very little motion with the pump, and now 
look at it, — see how it has gone down, see how it is bent in ; 
you will see the bladder go in moro and more, until, at last, 
I expect it will be driven in and broken by the force of the 
atmosphero pressing upon it [tlio bladder, at last, broke with 
a loud report] . Now, that was done entirely by the weight 
of the air pressing on it, and you can easily understand how 
that is. The particles that are piled up in the atmosphere 
stand upon each other, ns these five cubes do ; you can easily 
conceive that these five cubes are resting upon the bottom 
one, and if I take that away the others will all sink down. 
So it is with the atmosphere ; the air that is abovo is sustained 
by the air that is beneath, and when the air is pumped away 
from beneath them, the change occurs which you saw when 
I plneed my hand on thenir-puinp. and which you saw in the 
caso of the bladder, and which you shall seo belter here. I 
have tied over this jar a piece of sheet india-rubber, and lam 
now about to take away the air from the insido of the jar, and 
if you will watch the india-rubber — which acts as a partition 
between the air below and the air above, you will sec when 
I pump how the pressure shows itself. See where it is going 
to, I can actually put my hand into the jar ; and yet this 
result is only causod by the great and powerful action of the 
air above, flow beautifully it shows this curious circum- 
stance. 

Hero is something that you can have a pull at when I have 
finished to-day. It is a little apparatus of two hollow brass 
hemispheres, closely fitted together, and having connected 
with it a pipe and a cock, through which we can exhaust the 
air from the inside; and although the two halves arc so easily 
taken apart ■while the air is left within, yet, you will see when 
we exhaust it by-and-by, no power of any two of you wil 
bo able to pull them apart. Every square inch of surface 
that is contained in the area of that vessel sustains fifteen 
pounds by weight, or nearly so. when the air is taken out ; 
and you may try your strength presently in seeing whether 
you can overcomo that pressure of the atmosphere. 

Here is another very pretty thing,— the boys' sucker, only 
refined by the philosopher. We young ones have a perfect 
right to take toys, and mako them into philosophy, inasmuch 
atnow-a-days we are turning philosophy into toys. Here is 
iisucker, only it is made of india-rubber ; if 1 clap it upon the 
table, you see at once it holds. Why does it hold ? I can 
slip it about, and vet if I try to pull it up, it seems as if it 
would pull the table with it. I can easily mako it slip about 
from place to place ; but only when I bring it to the edge of 
the table can 1 got it off. It is only kept down by the pres- 
sure of the atmosphere above. Hero is a couplo of them ; if 
you take these two and press them together, you will see how 
strong they stick. And, indeed, wo may use them as they 
are proposed to be used, to stick against windows or against 
walls, where they will adhere for an evening, and serve to 
hang anything on that you want. I think, however, that 
vou boys ought to have experiments that you can make at 
home ; and so horc is a very pretty experiment in illustration 
of the pressure of the atmosphere. Hero is a tumbler of 
water; suppose I were to propose to you to turn that tumbler 
upside down 60 that the water should not fall out, and vet not 
keep it in by my hand, hut merely hv using the pressure of the 
atmosphere ; could you do that ? Take a wine-glass, either 
quite full or half full of water, and put a flat card on the top ; 
turn it upside-down, and then see what becomes ol tho curd 
and of the water. The air cannot get in because the water 
by' its capillary attraction round the edgo keeps it out. 

I think this will givo vou a strong notion of what you may 
call the materiality of the air, when I tell you that that box 
holds a pound of it, and this room moro thin a ton, and you 
will begin to think that air is something very serious. I will 
make another experiment to convince you of this positive 
resistance. There is that beautiful experiment of the pop- 
gun, mado so well and so easily you know out of a quill, or 
a tube, or anything of that kind ; where we tako a slice of 
potato for instance, or an apple, and take the tubo and cut 
out a pellet, as I have now down, and push it to one end. I 
havo made that end tight ; and now I tako another piece and 
put it in : it will confino tho air that is within tlio tubo 
perfectly and completely for our purpose ; and now I 
sha.l find it absolutely impossible by any force of mino to 
unve that littlo pellet close up to tho othor. It cannot be 
done ; I may' press the air to a certain amount, but if I go on 
pressing, long licforc it comes to the second tho confined air 
will drive the front one out with a force something like that of 
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gunpowder ; for gunpowder is in part dependent upon the 
same action thnt you see in this caso. 

Here is an experiment which I saw the other day and was 
very’ pleased with, as I thought it would serve our purpose 
here. (I ought to have held my tongue for four or fire 
minutes before I began this experiment, because I depend 
upon my lungs for tho success of it.) lly the proper applica- 
tion of air I expect I can drive this egg out of one cup into 
tho other by tho forco of my breath, but if I fail it is in a good 
causo, and I do not promise success, because I have been 
talking more than I ought to do to make the experiment 
succeed. 

[The Lecturer here tried tho experiment, and succeeded in 
blowing the egg from one egg-cup to the other.] 

You see that the air which I blow goes downwards between 
tho egg and the cup, and makes a blast under the egg, and 
is thus able to lift a heavy thing — for a full egg is a very 
heavy thing for air to lift. If you want to make the exper- 
iment you had better boil tho egg quite hard first, and then 
you mav very safely try to blow it from one cup to thoothers 
with a fittle care. 

I think I havo now kept you long enough upon this property 
of the weight of the air, but there is another thing I shonld 
like to mention. You saw the way in which, in this pop- 
gun, I was able to drive tho second pioco of potato half or 
two-thirds of an inch before the first piece started, by virtue 
of the elasticity of tho air ; just as I pressed into the' copper 
bottle tho particles of air by means of the pump. Now this 
depends upon a wonderful property in the air. namely, its 
elasticity, and I should like to give you a good illustration of 
this. It is this : if I tako anything that confines the air 
properly, as this membrane, it is able to contract and expand 
so as to give us a measure of the elasticity of the air, and to 
confino in it a certain given portion of air : and then, if we 
take the atmosphere off from tho outside of it, just as in these 
cases we put the pressure on— if wc take the pressure off 
you will see how it will then go on expanding and expanding, 
larger and larger, until it will fill the whole of this bell-jar, 
showing you that wonderful property of tho air, its elas- 
ticity. its compressibility, and expansibility, to an exceed- 
ingly largo extent ; and this is very essential for tlio purposes 
and services it performs in the economy of creation. 

Wo will now turn to another most important part of our 
subject, remembering that we have examined the candle in 
its burning, and hare found that it gives rise to various pro- 
ducts. Wo have tho products, you know, of soot, of water, 
and of something else, which you have not yet examined. We 
have collected the water, butnavo allowed tho other things to 
go into tho air. Let us now examine somo of theso other 
products. 

Here is an experiment which I think will help you in part 
in this way. Wo will put our caudle there, nnd place over it 



a chimney, thus. I think my candle will go on burning, 
bccauso the air- passage is open at tlio bottom and tho top. 
in tho tirst place, you see tho moisture coming — that you 
know about. It is water produced from tho candle by the 
action of the air upon its hydrogen. But besides that, some- 
thing is going out at the top : it is not moisture, — it is not 
water, — it is not coudcusible ; and yet, after all, it has very 
singular properties. \ ou will find that the air coming out 
of tho top of our chimnoy is nearly sufficient to blow the 
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light out I am holding to it, and if I put tho light fairly 
opposed to tho current, it will blow it quite out. You will 
aay, that is as it should be, and I am supposing that you think 
it ought to do so, because the nitrogen does not support com- 
bustion, and ought to put tho candlo out, sinco tne candle 
will not bum in nitrogen. But is there nothing else there 
than nitrogen ? I must now anticipate,— that is to say, I 
must use my own knowledge, to supply you with the means 
that we adopt for tho purpose of ascertaining these things, 
and examining such gases as theso. I will take an empty 
bottle,— here is one,— and if I hold it over this chimney, I 
shall get the combustion of the candle below sending its 
results into the bottle above ; and we shall soon find that this 
bottle contains, not merely an air that is bad as regards the 
combustion of a taper put into it, but having other properties. 

Let me tako a littlo quick lime and pour some common 
water on to it, — tho commonest water will do. I will stir 
it a moment, then pour it upon a piece of filtering paper 
in a funnel, and wo shall very quickly liavo a clear 
water proceeding to the bottle below, as 1 have here. 

I have plenty of this water in another bottle, but never- 
theless 1 should like to use tho lime water that was 
prepared before you so that you may see what its uses 
are. If I tako sofno of this beautiful clear liino- water 
and put that into this jar which has collected tho air 
from the candle, you will see a change coming a Wit. Do 
you see that that water has got quite milky ? Observe, that 
will not lumpen with air merely. Here is a bottle filled with 
air, and if I put a littlo lime-water into it neither the oxygen 
nor the nitrogen, nor anything else that is in that quantity of 
air will make any change in the lime-water, it remains clear 
and perfect, and no shaking of that quantity of lime-water with 
that quantity of air in its common state will cause any change; 
but it I take this bottlo with tho lime-water and hold it so as 
to get tho general products of the candlo in contact with it, in a 
very short time you see wo shall have it milky— there is tho 
chalk, consisting of the lime which wo usedinmakingtholimc- 
water, combined with something that came up from Inc candlo, 
— that other product which we are in search of und which I 
want to tell you ubout to-day. This is a substanco mado 
visiblo to us by its action, which is not the action of tho lime- 
water either upon the oxygen or upon tlienitrogen, nor upon 
tho water itself, but it is something new to us from the 
candle. And then wo find this white powder produced by 
the lime-water and tho vapour from tho candle appears to 
us very much like whitening or chalk, and when examined 
it does prove to lie oxactly tho same substance as whitening 
or chalk. t >0 we are led, or have been led, to observe upon the 
various circumstances of this experiment, and to trace this 
production of chalk to its various causes to give us the true 
knowledgo of tho naturo of this combustion of tho candlo, — 
to find that this substanco issuing from the candle is exactly 
Uic same as that 6ubstanco which would issue from a retort 
if I were to put some chalk into it and make it red hot with 
a little moisture : you would then find that exactly the samo 
substance would issue from it as from the candle. 

But we have a better means of getting this substanco, and 
in greater quantity, so as to ascertain what its general cha- 
racters aie. We find this substanco in very great abundance 
in a multitude of cases where you would least expect it. All 
lime-stones contain a great deal of this gas which issues from 
the caudle, and which wo call carbonic acid. All chalks, all 
shells, all corals, contain a great quantity of this curious air. 
\Y e find it fixed in these stones, for which reason Dr. Black 
called it "fixed air,"— finding in theso fixed things liko 
marble and chalk, — ho called it fixed air because it lost its 
Quality of air, and assumed tho condition of a solid body. 
>Vo can easily get this air from marble. Hero is ajar con- 
taining a little muriatic acid, and hero is a taper which, if I 
put it to that jar, will show only tho presence of commonair. 
There is, you see, pure air down to tho bottom ; the jar is full 
of it. Here is a substance— marble, a very beautiful and 
superior marble, and if I put theso pieces of marblo into the 
jar, a great boiling apparently goes on. That, however, is 
not steam ; it is a gas that is rising up, and if I now search 
the jar by a candlo I shall have exactly tho samo effect pro- 
duced upon the taper as I had from tho air which issued 
from the end of the chimney over the burning candle. It 
is exactly the samo action, and caused by the very same sub- 
stance that issued from tho candlo ; and in this way we can 
get carbonic acid in great abundance,— we have already 
nearly filled the jar. Wo also find that this gas is not 
merely contained in marble. Here is a vessel in which I 


have put some common whitening-chalk which has been 
washed in water and deprivod of its coarser particles, and so 
supplied to the plasterer as whitening. Hero is a largo jar 
containing this whitening and water, and I have hero sorno 
strong sulphuric acid, which is the acid you might havo to uso 
if you were to make these experiments (only in using this acid 
with limestone, the body that is produced is an insoluble sub- 
stance, whereas, the muriatic acid produces a soluble sub- 
stanco that docs not so much thicken tho water). And you 
will seek out a reason why I take this kind of apparatus for 
the purpose of showing this experiment. I do it because you 
may repeat in a small way what 1 am about to do in a largo 
one. You will havo hero just the same kind of action, and I 
am ovolving in this large jar carbonic acid exactly the same 
in its nature and properties as the gas which wo obtained 
from the combustion of tho candle in the atmosphere. And no 
matter how different the two methods by which wo prepare 
this carbonic acid, you will see, when we get to tho end of 
our subject, that it is all exactly the samo, whether prepared 
in tho one way or in the other. 

Wo will now procood to tho next of our experiments with 
respect to this gas. What is its nature ? Hero is one of tho 
vessels full, and wo will try it as wo have douo so many otlior 
ases— by combustion. You see it is not combustiblo, nor 
oes it support combustion. Neither, as we know, does it 
dissolve much in water, because wo collect it over water 
very easily. Then you know that it has an effect and 
becomes white in contact with limo-water, and when it does 
become whito in that way, it becomes one of tho constituents 
to make carbonate of lime or lime-stone. 

Now, the next thing is to show you that it does dissolvo a 
littlo in water, and therefore that it is unlike oxygen and 
hydrogen in that respect. I have hero an apparatus by 
which wo can produce this solution. In tho lower part of 
this apparatus is marblo and acid, and in the upper part cold 
water. Thu valves aro so arranged that the gas can got from 
one to tho other ; I will set it in action now, and you can seo 
the gas bubbling up through tho water, as it has been doing 
nil night long, and by this timo wc shall find that we have 
this substance dissolved in tho water. If I take a glass and 
draw off somo of the water, I find that it tastes a littlo acid 
to tho mouth ; it is impregnated with carbonic acid ; and if I 
now apply a littlo_ lime-water to it, that will give us a test of 
its presence. This water will make tho lime-water turbid 
and white, which is tho carbonic acid test. 

Then it is a very weighty gas ; it is heavier than tho atmo- 
sphere. 1 havo put their respective weights at tho lower part 
of this table, along with, for comparison, tho woights of tho 
other gases wo have been examining: — 


Pint. Cubic Foot. 


Hydrogen . . . 


oz. 

Oxygen . . . 

ii 

Nitrogen . . . 



Air 


li 

Carbonic acid . . 

. . i6i 



A pint of it weighs 16$ grs., and a cubic foot weighs 1 $, oz., 
almost two ounces. You can seo by many experiments that 
this is a heavy gas. Supposo I tako a glass containing 
nothing else but air, and tins vessel containing tho carbonic 
acid ; and suppose I pour a little of this gas into that glass, 
I wonder whether any has gone in or not ; 1 cannot tell by 
the appearance, but I can in this was [introduces tho taper]. 
Yes, theroit is, you see ; and if I wero to examine it by fimo- 
watcr, I should find it in tho same way. I will take this 
little bucket, and put it down into the well of carbonic acid, 
—indeed wo too often have real wells of carbonic acid,— ana 
now, if there is any carbonic acid, 1 must havo got to it by 
this time, and it will bo in this bucket, which wo will 
examino with a taper. There it is, you see ; it is full of 
carbonic acid. 

I have another experiment horo by which I will show you its 
weight. I have here a jar suspended at one end of a balance 
—it is now equipoised, but when I pour this carbonic acid into 
the jar on tho ono sido which now contains air, you will seo it 
sink down at once because of the carbonic acid that I pour into 
it. And now I examino this jar with tho lighted taper. I shall 
find that the carbonic acid has fallen into it, and it no longer 
has any power of supporting the combustion. If I blow a 
soap bubble, which of course will be filled with air, and lot 
it fall into this jar of carbonic acid, it will float. But I 
shall first of all take one of these little balloons filled with air. 
I am not oxactly sure where tho carbonic acid is, wo will just 
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try the depth, and see where ahouts is its level. There you 
see we hare this bladder floating on the carbonic acid, and if 



I ovolvo some more of the carbonic acid, you will sco tho 
bladder lifted up higher. Thero it goes, the jar is 
nearly full, and now I will sco whether I can blow a 
Boap bubble on that and float it in the same way. 
[The Lecturer here blew a soap bubblo and allowed it to fall 
into fho jar of carbonic acid, whon it floated in it midway.] 
It is floating as tho balloon floated by virtue of tho 

E jater weight of the carbonic acid than of the air. And now, 
ring so far given you tho history of the carbonic acid, as 
to its sources in the candlo, ns to its physical properties and 
weight, when wc next meet I shall show you of what it is 
composed, and whore it gets its elements from. 

I The Sixth umt Lart Letture trill apptar in oar next 3'amtvr.J 


THE ROYAL INSTITUTE OF BRITISH 
ARCHITECT’S. 

A General Meeting of this Society was held at the 
rooms of the Institute, on Monday evening last, Jan. 28, 
1861. 

Mr. Dioby Wyatt occupied the chair. 

Some preliminary business having been disposed of, 

Mr. Titb, M.P., opened a discussion on the various 
methods which had been proposed for the preservation of 
the stone used in the construction of the New Houses of 
Parliament. The notice which had been put upon the 
paper was, that he would give some account ofjthe processes 
used by the Ancients for protecting stone or other 
materials. If he had been asked this time last year whether 
ths Ancients possessed any such processes, or adopted any 
such practice, ho should have contradicted it in the 
strongest possible terms ; and it was only recently that a 
single incident induced him to modify that opinion. All 
his experience of their buildings, and certainly all his 
rending on the subject, would induce him to believe that 
they made no such attempt to preserve their building- 
stones, because in their climate no such attempt was 
necessary. They painted their buildings and statues with 
colour, it was true ; but he believed that no colouring'which 
they used was in the slightest degree intended for the 
pprpose of preventing decay. Recently, however, notice 
had been given of two processes : one of which had been 
called Zopiaa, and the other had a distinct reference 
to the ancient encaustic. Ho had found two re- 
ferences to the ancient zopissa; the one in Diosco- 
rides, and tho other in Pliny. They both gave a similar 
description of it ns being composed of pitch scraped off 
old vessels, and which had been exposed to the action of 
water, united with wax. lie had failed to discover any 
other reference in any of the ancient authors. He consi- 
dered there was no analogy between it and the material 
for which the name was now claimed, nnd the present use 
of that word was only the employment of a very hard 
term with a very unintelligible meaning. With reference 
to encaustic, Vitruvius, a great authority in the matter, 
gave a verv detailed account of its use. From that author 
it appeared, that encaustic was made from marble burnt 
into quick-lime, and applied very much the same as plaster 
in the present day. At the time it was proposed to build 


the Houses of [Parliament, the commissioners wished to 
obtain a stone which would not be.subject to the decay to 
which Portland stone was liable ; they at last found between 
Derbyshire and Yorkshire, a stone called Dolomite, which 
was, in point of fact, magnesian limestone, or a compound 
of carbonic acid, lime, and magnesia. The name Dolomite, 
was given by the French, in consequence of Dolomer, an 
eminent mineralogist, having distinguished it from ordinary 
limestone. The magnesia of commerce was mainly 
manufactured from this Dolomite. He believed that the 
main cause of tho failure of this stone was, that the 
specimens employed were not crystalline. When 
crystalline, the stone was almost imperishable, but when 
crystallisation had not taken place, decay was very 
rapid. He then decomposed a portion of the stone by 
means of sulphuric acid, thereby evolving carbonic acid. 
What was there done rapidly the sulphuric and sul- 
phurous acids in the air were doing slowly. It was that 
action w-hich destroyed the stone in London. As an 
example of the absence of these acids in the air of some 
countries, he referred to the glittering appearance of the 
roofs and spires of Swiss edifices. The angles of the 
spires and tho guttering of the roofs of the houses were 
made of tin ; but in London it was known that tin would 
not preserve its brightness for more than three or four 
months. It was this effect of the London atmosphere with 
which they had to deal, and, in point of fact, to guard 
against. With regard to tho remedy, the most obvious 
means for the preservation of a surface, whether of cement 
or stone, was to paint it. Another remedy which had 
been proposed was, to bitumenize it. Specimens of bitu- 
mcnizcd stone were to be seen at Tunbridge Wells. Bat 
the black appearance of stones so treated rendered 
the process unfit for the present case. The process was 
exceedingly valuable for some purposes. The remedies 
proposed might be classified into bituminous, oleaginous, 
and silicious, the first of which he had already shown to 
bo inapplicable. With regard to the oleaginous, he cited 
an instance from his own experience. About 25 years ago, 
when the great streets of the city of London were being 
constructed under Sir Robert Smirk, a preparation was 
patented under the name of Howlet’s Cement. The result 
was benutiful in colour, and the surface which it made 
admirably compact. This substance was ordered for use, 
and was composed of sand or ground stone, grey oxido of 
lead, and red oxide of lead ; the red lead being used 
merely to give the composition a warm colour. These 
were united with linseed oil, and laid in the form of paste 
on the front of the building. He submitted a portion to 
Mr. Faraday for examination, who showed that it was 
nothing more than a coarse paint, and that, like any other 
paint, it would decompose ; nnd demonstrated Iris opinion 
by the simple experiment of burning a piece of the cement 
in a candle. “ That which the candle will do readily," 
said Mr. Faraday, “ the air will do sooner or later.’’ 
Another of the oleaginous class was the patent of Mr. 
Szcrelmey. It was dated in 1857. He describes his 
invention as a preparation for rendering walls and other 
structures waterproof. There was no direction as to how 
the composition was to be used, but all the patentees 
claimed the application of their patents to stone. With regard 
to silicious methods, the first process was patented by Mr. 
W. Edward Newton ; but it appeared that that specification 
was merely the patenting of all Kohlmann’s processes. 
The only other process to which he » ould refer was Mr. 
Ransorae’s process. It referred mainly to the preparation 
of artificial stone, and ho (Mr. Tite) believed that in that 
particular it had succeeded ; he believed the artificial stone 
was a very useful nnd economical material. There was 
also a claim for applying the solution to stone. It involved 
the question of silication. The meeting would sec that 
his leaning for the cure of the evil they so much deplored, 
lay in that direction. If they used anything that decayed 
rapidly, they would only be palliating and conccaliug the 
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evil. He could not understand why, in the present state 
of science, a thorough remedy could not be devised. The 
obvious means was to communicate to the face of the stone 
a surface of glass— a material almost indestructible. We 
had now found a means of liquefying glass, and all that was 
wanted was to find a means of applying it. The whole of the 
question was carefully stated in certain papers which had 
been printed at the instance of H.R.H. the Prince Consort. 
Kohlmann’s essay on this subject had also been trans- 
lated from the German at tho request of the Prince Con- 
sort. The method recommended in that essay had been 
adopted very extensively in France, at Lisle, and many 
other places, and was deemed a perfect success. It was 
also used by Kaulbach for the coating of fresco pictures. 
With regard to its application, the inventor had stated 
that the concentrated solution was not perceptibly affected 
by the atmosphere, although it was decomposed and 
converted into a stiff jelly on passing carbonic acid 
through it. Ho (Mr. Tite) begged to correct that state- 
ment. When concentrated water-glass was brushed upon 
marble or thick paper, although at first forming a shining 
surface, it afterwards cracked. Water-glass, when applied 
to stone in England, must be especially liable to this acci- 
dent, ns the stone was very rarely dry. Our moist climate 
and constant rain saturated the stone, and left little room 
for the absorption of tho silica. The silica must enter 
into combination with the lime. The great durability of 
the ancient mortars was owing, not to the silica, but to 
the silicate of lime which was formed, lie had been asked 
whether he could not coat the silica of soda with bitumen 
so os to give time for the silicate of lime to unite with 
the limo underneath it. He believed that could not be 
done, because the silica of lime threw out tho soda, 
which, by its efflorescence, would cause the surface 
to fall away ; or, if that were not the case, the car- 
bonic acid would not unite with the silicate of soda and 
the lime, aud silication would not take place. He wished 
to show what he apprehended was the difficulty in Mr. 
Ransomc’s patent. The theory was that it was possible 
by introducing over the surface of the silicate a com- 
position to produce an artificial stone. If that could be 
effected, if the carbonate of lime and silica could be made 
to unite on the surface of the stone, the secret would be 
solved, but that could not be because the lime was not 
soluble. Mr. Ransomc thereforo used tho muriate of 
lime, or chloride of calcium, as it was called in the softer 
language of the present day. The substance was hard, 
and could certainly be applied to the outside of the Palace 
at Westminster ; but the difficulty which occurred was, 
that when it got thoroughly dry it became powdery and 
liable to be washed away. 

Mr. Borkbll said the stone which had been used 
was an amorphous Dolomite, and that was the 
great error that had been made. It should have 
been a crystalline Dolomite, and would not then have 
been liable to the disintegration of the surface. But 
the real question which concerned them, as practical and 
professional men, was, having a material which had 
already absorbed causes of decay, how were they to be 
counteracted r Bituminous matter and paints were liable 
to rapid decomposition ; and he believed the only material 
applicable was some precipitate of the silicate of lime; 
but if it were attempted to apply that upon a stone satu- 
rated with moiBturc, it would not penetrate, and must be 
thrown off by the first frost. 

Mr. Cowfkr, M.P., Chief Commissioner of Works, said 
Sterclmcy's process had been applied to a portion of the 
building, at the instance of the late Sir Charles Barry, but 
the result had not been satisfactory. Her Majesty's Go- 
vernment were naturally looking to scientific men for 
guidance, and would be willing to adopt the best means 
that could be suggested. 

The discussion was adjourned till Monday next,Fcbruary 
4th. 


CHEMICAL SOCIETY. 

Thursday, January 17. 

Alfhkd Smre, Esq., P.R.S., V.P., in the Chair. 

Dr. Arjonx was elected a Fellow, and Mr. A. Reynolds 
an Associate, of the Society. 

Tho following papers were read : — 

“ Analysis of the Saline Water of Purton, near Steindon, 
Worth Wilts,” by Dr. Noad, F.R.8. The spring, which 
has a great medicinal reputation, yields about 120 gallons 
of water daily. It is situated at the distance of about a mile 
and a-half from the Thames at Crickdale. The soil of the 
neighbourhood rests upon limestone. The fixed contents 
in an imperial gallon of the water amounted to 409-6 grains. 
These consisted principally of the carbonates, sulphates, 
and chlorides of sodium, calcium, and magnesium, with a 
smaller quantity of some potassium, salt, and traces of 
iodine, bromine, and phosphoric acid. 

Dr. Vop.LCKKit also read a paper “ On the Comjnsition of 
Purton Water.” His specimen was obtained in October. 
1859. He observed that the water varied considerably in 
the total and relative amounts of its constituents. His 
arrangement of results was different from Dr. Noad's. 
On account of the strongly-marked alkalinity of the water, 
he had expressed the fixed curbonic acid in the form, not 
of carbonate of lime, but of carbonate of potash. 

The direct results obtained by the two analysts arc as 
follow : — 

Grains per Imperial Gallon. 

Nwul. voulckcr. 

40- 608 

3*104 

25-760 34 " 53 ® 

38-060 25-736 

5-544 20-707 

76-360 49*006 

34*297 

22-480 

191-200 165*074 

33-090 

2*240 1-280 

a o ) phosp. of iron 

0-248 o 280 j „ n j alumina. 

0-075 0-056 

traces o-oSo 

0-896 

traces 

8-750 


405-575 371-892 

Professor Bloxam read a paper “ Oh the Electrolytic 
Test for Arsenic.” In a former communication on this 
subject lie had shown that when arsenical compounds 
mixed with diluted sulphuric acid were acted upon by tho 
current produced from four or five cells, arseniuretted 
hydrogen gas was liberated from the negative pole ; but 
that arsenic acid did not respond to this test, and that the 
presence of mercury interfered with it. The author now- 
obviated these difficulties by adding a small quantity of 
sulphurretted hydrogen water to the liquid during its 
electrolysis. By this means a ring of tersulphide of 
arsenic, followed by one of metallic arsenic, is readily 
obtained, both from arsenic acid and from organic sub- 
stances containing arsenic, which have been destroyed by 
chlorate of potash and hydrochloric acid. The sulphu- 
retted hydrogen, moreover, precipitates the mercury, and 
thereby prevents its interference. It also precipitates any 
antimony that may be present, whereby the contamination 
of the arseniuretted hydrogen with antimoniuretted hydro- 
gen is avoided. The author found that, when antimony 
and arsenic were present in an organic substance, 
clear evidence of both metals could be successively 
obtained. The product of the action of hydrochloric 
acid and chlorate of potash upon the substance was intro- 


Carbonate of lime 
Carbonate of magnesia . . 

Lime 

Magnesia 

Potash . . . . , . 

Soda . . . . . . 

Chloride of sodium 
Chlorine . . . . . . 

Sulphuric acid . . . . 

Carbonic acid . . . . 

Silica 

Phosphoric acid . . 

Iodine .. .. 

Bromine .. .. .. 

Apocronic acid . . 

Crcnic acid 
Organic matter, &c. 
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duced into the decomposing cell, whereby antimoniuretted 
hydrogen was evolved free from arseniuretted hydrogen. 
Afterwards, on the addition of sulphuretted hydrogen, 
arseniuretted hydrogen free from autimoniurctted hydro- 
gen was evolved. The author abserved that, according to 
his experience, sulphuric acid, as a rule, could be obtained 
more pure than hydrochloric acid. Moreover, he had found 
various samples of caustic potash to be contaminated with 
arsenic. Sulphuretted hydrogen prepared from diluted 
pure sulphuric ncid and sulphide of iron M as found to 
contain traces of arseniuretted hydrogen. 

Dr. Hofmann made a short verbal communication on 
“ The Silver liases of the Phosphorus, Arsenic, and Antimony 
Series.” Triethylpliosphine, triethylarsine, and triethyl- 
stibinc, as is well known, have no action on test-papers. 
Treated with freshly precipitated oxide of silver, these 
substances arc converted into powerfully alkaline liquids, 
containing respectively, — 

Hydrate of argento-triethylphosphonium, 

[Ag(C 5 U 5 ) 3 PJ j 0> 

Hydrate of argento-triethylarsonium, 
[Ag(C,H 5 ) 3 Asjj 0> and 

Hydrate of argento-tricthylstibonium, 
[Ag(C.H,) 3 Sbjj 0 

The solutions of these three bases exhibit with metallic 
salts the deportment of potassa. Treated with alkaline 
chlorides these bases yield white precipitates of difficultly 
soluble double compounds, which, by ebullition with 
water, arc gradually converted into the chlorides of the 
three compound metals. The salt of the phosphorus 
series is crystalline, and contains 

[A,(C 3 H 3 ) 3 P]C1. ' 

The hydrate of argento-triethylphosphonium is decomposed 
by hydrochloric acid, M-ith formation of chloride of silver 
and chloride of triethylphosphonium. The existence of 
the above compounds appears to throw some light upon 
the composition of tire explosive substances formed by the 
action of ammonia on oxide of silver, the nature of which 
is still doubtful. 

Dr. Odlino suggested that the formation of compounds 
of this description might possibly serve to settle the 
question of the bi-equivaleney or bi-atomicity of the 
metals— lead, mercury, zinc, &c. If lead, for instance, 
were diatomic, it should form a diamine base. How could 
Dr. Hofmann distinguish by its chemical properties the 
chloride or oxide of a diamine base from the chloride or 
oxide of a monamino base ? 

Dr. Hofmann replied, that the pi atino- chlorides of the 
diamine bases crystallised in needles, and those of the 
monaminc bases in octahcdra. If the double chloride of 
platinum and triethyl-zinc-ammonium crystallised in 
octahcdra, he should consider the compound to be a 
monammonium, and to contain monatomic zinc = 31, thus 
Zn Et,N Cl ; but, if it crystallised in needles, lie should be 
inclined to regard it as a diammonium, containing diatomic 
zinc = 63, thus Z11" Et 6 N 3 Cl 2 . 
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The Successful Application of Charcoal Air-Filters to the 
Ventilation and Disinfection of Sewers. A Letter to the 
Right Honourable the Ixtrd Mayor,. William Cubitt, 
M.P. By Joiin Stknhousp., I,L.L>., F.R.S. Churchill, 
London. 

In this pamphlet Dr. Stenliousc once more draws atten- 
tion to the extraordinary power of charcoal in disinfecting 
and deodorising the gaseous products of putrefactive fer- 
mentation. The first practical application of this import- 


ant property was made in 1854, when, at the author’s 
suggestion, a charcoal air-filter was fitted up in the 
Justice-room of the Mansion House. The window' of this 
room opens just above a large urinal, the smell from which 
was the subject of constant complaint in the room. The 
filter at once destroyed the nuisance, and “although six 
years have elapsed, the charcoal has never required to be 
renewed. ’ ’ 

The deleterious nature of the gases evolved from decom- 
posing sewage are too well proved by the numerous out- 
breaks of disease which have been distinctly traced to their 
influence. Yet, strange to say, the simple remedy, or 
rather preventive measure, which Dr. Stenhouse suggested 
six years ago, has yet received but a very limited applica- 
tion. It seems that 103 filters have been put down in one 
district in the City, and that so far the results are perfectly 
satisfactory, no bad smell being observed where they are 
placed, and no obstruction being caused to the ventilation 
of the sewers. Mr. Rnwlinson has also applied them with 
a like success in two or three country towns, and expresses 
an opinion that the entire metropolis may be freed from 
sewer-gas smell by a very simple plan and at very small 
cost. Under these circumstances, we must thank Dr. 
Stenhouse for again thrusting the subject on public atten- 
tion ; and it will he for the Hoard of Works, which so 
readily spends hundreds of thousands of pounds on new 
streets and doubtful improvements, to consider whether a 
few thousands might not be very profitably invested in the 
abatement of a dangerous nuisance, and the probable 
salvation of many valuable lives. 


NOTICES OF PATENTS. 


Imjtrovesnenis in the Manufacture of Certain Colouring 
Matters by the Oxidation of' Salts of Aniline and other 
Salts of a Similar Nature. Hy E. J. Ht’CHKs, of Man- 
chester. Communication from MM. Depoully and 
Lauth, of Clichy, France. 

In the Provisional Specification of this patent, hypo- 
chlorous acid and the hypo-chlorites are claimed for pro- 
ducing violet colours by acting with them upon salts of 
aniline, and nitric acid is claimed for producing red. The 
final specification, however, is confined to the use of 
nitric acid, the Patentee having, probably, become aware 
of the previous patents alluded to in our seventh number. 

To produce a colour from aniline by the agency of 
nitric acid, the patentee mixes in a still two hundred 
parts of aniline with sixty-five parts of nitric acid specific 
gravity, i'36o. The mixture is heated by means of a 
sand-bath, or some convenient substitute, to 300° or 400° 
F. The distillate consists partly of aniline and partly of 
water, previously contained in the nitric acid. When no 
more water comes over, the residue is boiled for another 
hour ; this converts the mixture into a dark red, syrupy 
fluid. This latter is then mixed with a little water, 
neutralised by carbonate of soda, and washed with water 
until the latter comes away colourless or slightly 
reddened. The product when dried consists of the red 
colouring matter and a broumish impurity. The tu-o arc 
to be separated by taking advantage of the comparative 
insolubility of the impurity. On boiling the impure 
colour, therefore, with u-ater, the resinous matters float 
and may be removed by skimming and subsequent filtra- 
tion through sand. The colour precipitates on cooling, 
and may be dissolved in alcohol or acetic acid for use. 


Iniftrorements in the Production of Colours for Dyeing or 
Printing. By E. Chambers Nicholson. Provisional 
Protection only. 

Mr. Nicholson takes nitric acid and adds to it aniline 
or its homologues, and heats the mixture in a still until 
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the colour is sufficiently developed. The coloured product 
is to be extracted by boiling the residue in the still with 
water, or extracting it with alcohol. “ From these 
solutions the colouring matter may bo prepared for use 
by any convenient and well-known method. ” In the same 
manner that Mr. Nicholson’s provisional specification, dated 
January a 5, i860, for the use of arsenic acid, followed 
Mr. Medlock’s of the week previous ; so his provisional 
for nitric acid follows Mr. Hughes's, dated four days 
previously. Probably neither process will be very largely 
employed. One of our correspondents, who carefully 
tried the action of nitric acid upon aniline, with a view of 
obtaining colouring matter, reports very unfavourably, 
both as to the colour produced, and the economy of 
working. This remark only applies to the acid used with- 
out the intervention of an oxide. 


A Aeio Process for Manufacturing Red and Violet Colouring 
Matter. By Messrs. Georges db Lairk and Charles 
Girard, of the Imperial Mint, Paris. 

As the patentees merely employ arsenic acid which 
was patented in this country by Mr. II. Medlock, in 
January 18, i860, and as their patent is dated May 26, 
i860, we do not think it necessary to 'describe it any 
further. 


Improvements in Obtaining Colouring Matters for Dyeing 
and Printing. By John Dale and Heinrich Caro. 

First Process. — Purples. — An aqueous solution of a salt 
of aniline is mixed with a solution of chloride of copper, 
or mixtures of soluble salts of copper, with alkaline 
chlorides. On boiling these solutions, a black or dark 
purple precipitate is formed, containing the colouring 
matters. The following is a more precise direction : — One 
equivalent of a natural [doubtless a printer’s error for 
neutral] salt of aniline is mixed with six equivalents of 
perchloride of copper, dissolved in as much water as is 
equal to thirty times the weight of the aniline used. The 
mixture having been boiled to determine the formation of 
the dark precipitate previously alluded to, is to be filtered, 
and washed with a weak solution of an alkali or alkaline 
carbonate until all soluble chlorides are removed. The 
purple colour may be extracted by means of boiling water, 
and from the nqueous solution the colouring matter may 
be precipitated by an alkali or alkaline carbonate, the 
solution of such precipitate in methylated spirit may be 
used for dyeing or pruning. 

A portion of the dark precipitate refuses to dissolve in 
boiling water; it is, therefore, to be dried at 212° F., and 
exhausted with methylated spirit, specific gravity o'9 5. 
The spirit having been removed by distillation, the 
colouring matter is to be thrown down in the same manner 
as before. The precipitate is to be dried and extracted as 
previously described ; the solution in methylated spirit 
may be used for dyeing or printing in the same maimer as 
the other aniline purples. 

Second Process. — Reds — The patentees employ mixtures 
containing aniline, an anhydrous nitrate, and an anhydrous 
acid. The following is a condensed account of their 
method of working : — Two parts of aniline and two parts 
of nitrate of lead, dry and in fine powder, are to be raised 
to the boiling point) of aniline [360° F.]. One part of 
anhydrous phosphoric acid is then added in small 
portions, with constant agitation, the temperature not 
being allowed to rise above 380° F. In an hour and a-half 
or two hours the operation will be complete. The colour 
is to be extracted from the mass by hot water, and may 
be precipitated by common salt. The solution in methylated 
spirit is used for dyeing and printing. 

The patentees also give the following process which, if 
equally productive, and if the colour be equally good, is 


preferable on account of its dispensing with anhydrous 
phosphoric acid, a re- agent which is excessively unman- 
ageable on a large scale. One part of aniline is saturated 
with dry, muriatic acid gas. The resulting compound is 
to be heated with constant agitation to 380° F. for the 
same time as before, two parts of dry and powdered 
nitrate of lead being added in small portions. The 
extraction, &c. of the colour from the mass is to be con- 
ducted as before. 

This patent appears to us to be exceedingly interesting 
and instructive. It opens up a new class of aniline 
reactions. It is true that the final result is probably the 
same with all processes for violets ; and also that the reds 
producible by such a vast number of decompositions are 
all essentially the same ; nevertheless, some of the inodes 
of operating which have been patented yield such inferior 
products that it is evident they were never intended to 
be followed. We do not think this reproach applies to 
he patent last described. 


CORRESPONDENCE. 


An Apparatus for Finding the Density of Vapours and 
Gases. 

To the Editor of the Chemical News. 

Sir, — The density of steam and other vapours and gases 
could be found by constructing a framework of sails, 
which could be worked in any convenient manner, and 
placing it, after being set in motion, into the chamber or 
vessel containing the gas or vapour, when the rapidity of 
its rotation would indicate the comparative density of the 
resisting medium ; inasmuch as, whatever the density of 
this, the pressure would be exerted upon the contrivance 
equally from every direction, the results with gases and 
vapours of various densities would be proportionable, and 
therefore correct. It is of course supposed that the num- 
ber of the rotations would be registered, and from this 
their velocity could clearly be found. 

Mr. Babbage has (“ Economy of Machinery and Manu- 
factures") proposed a framework of sails for measuring 
the altitudes of mountains in this manner. — I am, &c. 

J. Alexander Davies. 

January 14, 1861. 


Chetnical Notices from Foreign Sources. 

II. ORGANIC CHEMISTRY. 

Constitution of Lactic Add. — Kolbc and Wurtz 
discuss the constitution and basicity of lactic acid, — the 
former in the Annalen der Chemie und Pharmacie, bd. cxiii. 

s. 223 ; the lntter in the Annales de Chimie et de Physique, 

t. lix. p. 16 1, Kolbe believes that lactic acid is monobasic. 
His reasons arc the following: — 1. Propionic, cliloro- 
propionic, and lactic arc derived from one another by 
substitution. The two former arc monobasic ; therefore, 
lactic acid must be so. a. No neutral lactate is known 
containing two equivalents of oxide. 3. We know no 
neutral lactic ether containing two utonis of basic ethyl. 
4. No diamidc of lactic acid is known. Wurtz admits 
that in a majority of cases lactic acid is only monobasic, 
but, at the same time, contends that it must be diatomic. 
He distinguishes between the word diatomic, which is 
applied to the molecular constitution of a body, and 
bibasic, which expresses the capacity of saturation. Iu 
answer to Kolbe, Wurtz shows that lactic acid is also 
derived from propyl-glycol, a diatomic compound, by 
simple substitution. Lactic acid is also allied to the 
bibasic acids by the circumstance that it may be changed 
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into the anhydrous acid by the simple elimination of one 
molecule of water, without doubling its own molecule. 

■6" jUA =* ^ AA + UjO 

Lactic acid. Lac tide. 

It is impossible, says AVurtz, to quote a single monatomic 
acid which possesses this character. 


Moluliility of Cilucon* in Alcohol. — Antlion has 
determined {Chemisettes Cenlralblatt , bd. v. s. 192) that 
glucose is soluble in alcohols of different strengths, at 
64° F., to the following extent : — 


Spodflc 

gravity. 

100 parts of alcohol o-8 37 will dissolve 1 *95 parts of glucose 
» » °-88o ». 9 30 .» »* 

» *» °- 9 10 » J 774 » 1. 

*» >* 0-950 „ 36-45 »» »> 

After some time, however, a little glucose will crystallise 
from these solutions, and the following numbers, the 
author says, will show the real solubility : — 


Specific 

gravity. 


Per cent. 


Alcohol 0-837 will hold in solution 1-94 of glucose 
,, o 880 ,, ,, 8*10 ,, 

»» 0910 „ „ 16-00 „ 

•> °'9S° »» n 3 l 'S° »• 


LABORATORY MEMORANDA. 


Preparation of Phonphnretfed Hydrogen Gan. 

—This body may be obtained with as much facility as 
hydrogen itself, by the following modification of an old 

f rocess : — Fit a tube-funnel and a delivery-tube to a 
'lorence, or other flask ; introduce some pieces of phos- 
phorus nnd about a couple of ounces of water; boil 
briskly until a spontaneously inflammable jet of phos- 
phorised steam issues fiom the del i very -aubc ; lastly, 
gradually add strong solution of caustic soda, or potash, 
by the tube-funnel. By this method, the gas is given off 
very regularly, and the upper part of the flask being full of 
steam, no unpleasant explosions occur there. — J. Allfield. 


MISCELLANEOUS. 


Chrinicwl (Nociet.r At tho next Meeting, on 

February 7, a paper will be read by Professor Field, “ On 
the Carbonates of Copper, Nickel, and Cobalt." 

Jioyui institution. — The following Lectures will 
be delivered at this Institution during the ensuing week : — 
Mondav, February 4, at 2 o'clock, General Monthly Meet- 
ing. l'uesday, February 5, at 3 o’clock, Professor Owen 
" On Fishes.’’ Thursday, February 7, at 3 o’clock, Pro- 
fessor Tyndall "On Electricity.” Friday, February 8, 
at 8 o’clock, Professor T. II. Huxley " On the Nature of 
the Earliest Stages of the Development of Animals.” 
Saturday, February p, at 3 o’clock, Dr. E. Frankland 
“ On Inorganic Chemistry.” 

Mnarar. Win*. Tunning-. — We extract two or three 
statements from the ifoiiiteur Universe/ which our readers 
may take for what they are worth. The first is, that a 
sugar-maker in Louisiana has discovered that the cane- 
juice when exposed to a hot sun will granulate or 
crystallise without giving any molasses. Another is, that 
wine and brandy acquire the properties of old age Bfter 
being submitted for a time to diminished atmospheric 
pressure.. The third is, that if Divi-divi be used in place 
of bark in tanning a skin, it is as effectually tanned in 
fifteen days as in several months by the old process. 


ANSWERS TO CORRESPONDENTS. 


THE CHEMICAL SOCIETY. 

The Council of tho above Society having expressed to 
us their objection to seeing papers which have beea 
read at the Meetings of the Society published in our 
columns, we beg to inform gentlemen who desire to 
have their discoveries published in the Chemical Nxws, 
that their papers must in future be forwarded to u# 
before they are sent to the Chemical Society. 


’ In publishing letters from our Correspondents we do not fheret.-T 
adopt the views of tho writer*. Our intention to give both side* of a 

S uestion will frequently oblige us to publish opinions with which ws> 
0 not agree. 


*.* All Editorial Communications arc to be addressed to Mr. Crookks 
and Advertisement* and Business Communications to tho Ptltusn sas, 
GnirriM, Boas & Co., at tho Olbeo, to, Stationers' Hall Court, 
London, E.C. 


Vol. IT. of the Chemical News, containing a copious Index, is nr* 
ready, price its., by juwt, 1 is. Sd . , hundsutncly Unmd in cloth, gold 
lettered. The cases for binding may bo obtained at our Office, jwice 
is. 6 d. Subscribers may Itavo their copies bound for sa. if tout to 
our Office, or. If accompanied by a cloth case, for 6d. A few copies of 
Vol. Lean still bo bad, prico toi. 6</., by post t is. s»f. Vol. IIL com- 
menced on January j, 1801, and will bo comploto in its numbers. 


Collodion Balloons may bo made by pouring some collodion of the 
proper consistency into a perfectly dry glass globe or flask of tho 
desired shape. When the ether has cvajsirated the flint will vqarato 
from the glass. Surgical, not photographic^ collodion should be urei. 

Crackinp of Kitchen Boilers. — W. asks if there is any other causo for 
a kitchen boiler cracking besides want of water, or sudden influx 0! 
cold wator iuto the hot boiler. When tho inside of the boiler gets 
thickly coated with fur it is very liable to crack. Wo have known 
several boilers cracked by tho servant sending tho point of the kitchen 
poker through them. 

If. II - — No particular time was mentioned, twenty minutes would 
bo nl>out right. Tho bottom layer should be the mixture of cryolite, 
Ac. Any lnigc Operative Chemist should now supply you with 
sodium at a cheap rate. Wo do not know the present price ; but it is 
only a shilling or two per ounce. 

C. A - .— Cyanide of calcium is not at present an article of cotniuorec- 
It would ha vo to be made to ordor by a Manufacturing Chemist, and of 
courso a considerable prico would havo to be paid. Wo arc much 
obliged for the information. 

L F.P. — The quantity of iron in 1 grain of the compound FcsOjPOs 
may lie calculated by U10 following formula : 

ns iji (cq. of FejOaPOs) ; 1 grain : ; $6 (1 eqs. of Fe) : the 
amount required. 

I'aste or Liquid Blacktop. — A correspondent (C. Lades) has favoured 
us with tho following receipt in answer to nn inquiry a few* weeks 
ago Fuller’s earth, 80*. ; trcacio, jib*.; ivory black, xlbs. ; butter 
scrapings, 40s. ; rape cii, 40s. ; strong gum -water, half-a-pmt ; 
powdered Prussian blue, (oz. ; oil ofviUroLfSox. ;ilf wanted liquid, us® 
hall-a-gallon of vinegar. 

/■ SI., SI. A. — Apply to the Secretary at Burlington House, who 
will forward every particular: you would be quite chgtblo, in our 
opinion. 

A Subscriber, F ’ C.S., F.G.S . — Wo do not think such an advertise- 
ment ever appeared in our columns. Chlorate of potash can to 
obtained at auy Chemist’s. 

A Subscriber wishes to know tho most recent work or publication 
giving information on tho subject of distilling wood, making naphtha 
acetate of lime. 

B. Ct C. writes as follows " I havo lately heard there is a plant 
growing in tho Caucasus, which yields nitrate of potash in sufficient 
quantity to make gunpowder. Can you tell mo anything about it ? 
Can you also let mo kuow tho host method of prctiaring :irsouic acid 
in quantities ?” 


THE ORIGINAL "DR. STEERS’ OPODELDOC’’ 

26s. per dozen, usual Discount — Showcards. 

Wc feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERV, No. 45, St. Paul’s 
Churchyard,” on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 

Estabuskxd AD. 1746. 
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SPARKS & SON, 

INVENTORS OP TUB 

INDIA - ETJBBEK URINALS 

FOR 

Halo and Female Railway Travellers, Invalids, 
and Children. 

Tliesc Urinal* arc mads on the most approved principle*. and all are 
filled with the recently-invented valve, which will not allow any return of 
water bv the. upper port, by being placed in any position, and from their 
improved construction, arc better than any similar article* at present in use. 

A liberal discount to tho Medical Profession. Descriptive Circulars and 
Livts of Prices sent i>er post. . . . ... 

Hospitals, infirmaries, and Unions suppllod on the boat tonus with ovory 
articlo for the use of the sick and invalided. 

8PARK8 AND BON, 

Patevt Subotcal Truss and Bandage Markus. 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 


PURE SPIRITS FOR THE FACULTY. 

S. V. B. 56 o.p., 21^. net Cash. 

This quotation admits of neither credit nor discount, and 1*. per gallon must 
he added for packages, to ho allowed for on their return. 

HENRY BRETT «fc CO. 

OLD FURNIVAL’8 DISTILLERY, HOLBORN. 



PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACKFRIARS ROA1), S. 

THK TRADE SCPPUED WITH CHKMICA1B AT LOW CASH PRICES. 
Puro Chemicals for Analyses. — Prico List on Application. 
Shipping Orders Promptly Executed. 


BACK NUMBERS OF THE “ CHEMICAL NEWS.’ 


I N ConSequcnce of the Increasing Demand for BACK NUMBERS of the 

• “CHEMICAL NEWS,” and tho fow copies which now remain in stock, it has been decided 
to increase tho prico to Fourponco i>er Copy, for all numbors published antorior to No. 57. 

New. 2 and 3, with Titl©-i>ogo and Indox to tho First Volume, can not be obtained separately. 

Tho Prices of each Volumo will bo os follows 
Vo). I., containing Nos. 1 to 20, at 10s. Od. per Volumo. 

Vol. IL, containing Nos. 27 to 50, at 12s. Od. per Volume. 

Or if sent by post, 8d. extra. 

Now ready. Third Edition, prico 3s. 6d. cloth, 

T ECTURES ON THE PHYSICAL FORCES, delivered to a 

Juvenile Auditory at the Royal Institution by Professor FARADAY ; reported verbatim, 
and Edited by William Crookes, F.C.8., with numerous Illustrations. 

I.ONDON and GLA8GOW : RICHARD GRIFFIN Is Co. 

V Post fret from the Chemical News Office for 3s. Od. 

CHEMISTRY— UNITARY NOTATION. 

Just published, price Od., roady gummed, a Complete 

SET OF LABELS FOR RE-AGENTS. 


Rawly on 1st January, In one Vol., crown Svo, 
containing upwards of 400 pages. 

Price Six Shillings, 

H andbook of chemical 

ANALYSIS for PRACTICAL MEN. 
By J. W. SLATER. Professor of Analytical 
and Practical Chemistry. 

Tho attention of ManufaeMrring Chemists, 
Dyers, Colounnon, Dryealtors, Ore and Metal 
Brokers, and all pennon* intorostod In tho 
Chemical Arts, U respectfully called to tho 
above Work. 

Its object U to supply tho practical man 
with a careful selection of tho sufost and 
most useful methods for analysis. 

The first section contains a brief systematic 
course of quantitative analysis, including tho 
recent improvements due to Bunsen, Vohl, 
Hnidlon, Ulgren, Woeblcr, Ac. Ac., and ebovo 
all to 8t. Claire Dcville. 

Tho second or *]>oda! section comprise* 
directions for tho assay and valuation of the 
principal articlo* of commerce, as also tho 
intennediato products aud rosiduos of 
Chemical manufactures. Thoeo processes are 
everywhere indicatod which ex|»orienoo has 
proved to he reliable. For many of the 
substance* mentioned, no method of analysis 
lias yet appeared, except in voluminous 
scientific journal i. Tho impurities— acciden- 
tal or intentional— found in each suhitanco 
are also noticed . 

An Introduction, treating on analytical 
operations, and an Api«mdix. containing a 
variety of useful tables, havo also been adaod. 

William Mackenzie : London, 22, Paternoster- 
row ; Glasgow, 47, Howard-street ; Edin- 
burgh, 39, South-bridge. 


D ublin medical press— 

NEW SERIES. —On WEDNESDAY. 
JANUARY 2. 1861. apixjarod tho FIRST 
NUMBER of VOLU MB Ilf. of this JOURNAL, 
containing tho Find of a Scrios of 
LECTURES and OBSERVATIONS on CLINI- 
CAL MEDICINE, ny the late Sir HENRY 
MARSH. 

Edited by .Tajiks S. n touts, M.D., Surgeon 
to Jervis Street Hospital, Surgeon to tho 
Iain l Lieutenant's Household, Ex-Examiner 
to tho Queen's University in Ireland, Ac., Ac. 

Tlio MEDICAL PRESS will also contain 
Roport* of tlio Proceeding* of the Surgical 
Society of Ireland; Original Communications 
from Physicians and Surgeons of Eminence ; 
Leading Articlo* on all SubjcctA of Interest to 
tho Profession ; Selections and Translations 
from tho British, 'American, and Continental 
Medical Periodicals ; and the earliest informa- 
tion on all subject* of iuterost to the Profes- 
sion. 

Arrangement* are also in progress for the 
publication of tlio Proceedings of the Patho- 
logical Society of Irclaud. 

Tormsof Suliscriptlon, payable in ndvanco 
—Twelve mouths, Ji\ 5s. ; Six mouths, 13s. ; 
Three months, 0s. Od. 

*»• Bank or Post-office Orders to lie made 
payable to Thomas Deey, 10, South Frederick 
I.unc, Dublin. 


D aniel judson & son, 

Drysaltcrs, 10, Scott’s-yard. Bush- 
lano, E.O. Dyowood and -Drug Mills, No. 
67a, Bermondsey Street, London. Dycwoods, 
Tanneries, Farina), Chemicals, Acids, Extracts 
of Dyos, Ac., Ac. 


Also, on a Card, prico 3d., or, on Taper, price 2d. 

A TABLE OF ATOMIC WEIGHTS 

OP THE ELEMENTS. 

The xlx,vo are specially intended to accompany Messrs. NORTHOOTE and CHURCH’S 
" Manual of Analysis " (Van Voorst). A considerable Reduction in Price will be made to 
purchasers of 25 or more. 

OXFORD, and 877, STRAND, LONDON : J. H. and J. PARKER. 


P RACTICAL CHEMISTRY— 

Mr. HENRY MATTHEWS, P.C.S., is 
prepared to give Instruction in every blanch 
of Practical Chemistry, particularly In It* 
application to Medicine, Agriculture and 
Commerce. For particulars and prospectuses, 
apply to Mr. Henry Matthews, at tho 
Laboratory, 30, Gower Street, Bedford 
Square, W.C, 
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Brown’s Cantkarutine Blistering Tissue, 

PREPARED FROM PUKE CAKTHARID1NE. 

A N Elegant Preparation, vesi- 

-4A. eating iu much loss time than tho Emp. 
Lyttie, P.L. easily applied and removed, and 
will not produce strangury, or troublesome 
after-sores. It has received t lie sanction and 
commendation of many of the most eminent 
Practitioners in U10 Kingdom.— /« Tin Cases, 
containing ten fid, 6s. &l. ; ami mall Cato of 
Jive square feet, Sc. fid, each. 

BROWN’S TISSUE DRESSING. 

An elegant, economical, and cleanly substitute 
for all ointments as a Dressing for Blisters, and 
may bo called a companion to the above. — fa 
Tin Casts, containing twelve square ted, 1*. 6d 
each, 

Extracts and Editorial NoU from the New Tort 
Journal of Medinrx. 

, _ “ Man-h 1st, 1850. 

“ Brown's CANTriARtniNi: Tiesvr.— It pre- 
sents peculiar claims to our notice in the inflam- 
matory diseases of female* and children, in 
whom the unpleasant consequences which so 
often follow the application of tho Rmp. Can- 
tharide* are most apt to occur. Wo have found 
it a reliable and jieculiarly safe vesicant, and 
from the many trials wo buvo given it, we arc 
satisfied that it deserves the attention of the 
Medical Profession. 

" Accompanying this article is a very rimplc 
and neat dressing.'’ 

" I have prosoribod the C antiia wdinrTiswuk 
and Dittsaiso (as prepared by you), for t bo lust 
ten year*. I have much satisfaction in I oaring 
testimony to its effectual, mild, and safe action 
as a vesicant on tho most delicate skin, and ono 
of the best auxiliaries in the successful treat- 
ment of congest) vc and inflammatory diseases ; 
tho Dressing has thoadrautageof being cleanly, 
agreeable, and curative ill it* application. 
“JOHN PUB8HL4 M.tt.F.RC.8 E. 

" Kennington-park, Surrey, Fob. 12. 1857 
To Mr. T. 2. Brows.” * 

" Army Medical Department, Jun. 16, 1817. 
“Tho principal Medical Ofhccrof tboGencral 
Hospital, Fort lilt, Chatham, reports that Mr. 
Brows'* BUHttlSo Tumm ha* been u«o<i ex- 
tensively in tho Military Hospital, has been 
found effect ivo as a vesicatory, when carefully 


It uptnrcN — By Her Majesty's 
Mujal Letters Patent. 

W HITE’S MOC-MAIN 

LEVER TRUSS (perfected and oxhi- 
piteu in tho Oreat Exhibition, 1851), is allowed 
by upwards of 200 Medical Gentlemen to !>e the 
most effective invention in tho curative treat- 
ment of HERNIA. The use of a stool spring, 
so liurtfiii in it* effects, i* here n voided ; a soft 
banthigo being worn round the body, while tho 
requisite resisting power is supplied by tho 
MOC-MAiN PAD and PATENT LEVER, 
fitting with *0 much case and closeness that 
it cannot bo detected, ami may be worn during 
Tit A descriptive circular may be had, and 
the Truss (which cannot foil to fit) forwarded 
by post, on tho circumference of tho body 
two inches bolow the hips, lining sent to the 
Manufacturer, 

MR JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, 16s., 2I«., 2fc 0d„ 
and 31s, fid. Postago, Is. 
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p n „} O. Formic acid. 

1 .'l (Hydride and Ilvdrate of 
11 > Carbonyle.) 


On the Molecular Constitution of Qlycollic and Lactic 
Acids, by W. H. Perkin, F.C.S. 

The artificial formation of glycollic acid from the 
chlorine and bromine derivatives of acetic acid, and also 
the transformation of lactic acid into chloropropionic 
acid, have of late brought these interesting substances 
under the consideration of chemists, and many are the 
viows regarding their constitution which have been 
brought forward during the last two or three years. It 
is, therefore, with some diffidence that I venture toadd 
anything to what has been already written on this 
subject ; but as what I have subjoined is supported by 
experimental evidence, I have had the boldness to 
produce it. 

Before entering into any considerations regarding 
either glycollic or lactic acids, I wish to call attention to 
those substances from which they arc derived, — namely, 
acetic and propionic acids. 

Gerhardt considers acetic acid, propionic acid, and all 
other acids of the formula Cj.H*.0., to consist of formic 
acid, in which one equivalent of hydrogen is replaced 
by an alcohol radical, such as mcthyfc or ethyle, thus: — 

Formic acid may be written . . C, II IIO* 

Acetic acid (or, methyle formic) . CgfCtHAHO* 
Propionic acid (or, ethyle formic) . CstCjlDHO* 

Which similitude of constitution is justified, as he j 
remarks, by the decomposition of these acids when sub- j 
jeeted to the influence of the electric battery, yielding, ’> 
us is well known, carbonic acid and anhydro-carbons : 
which are the alcohol radical of which they ure in part 
built up, thus : — 

Formic acid . . gives Hydrogen 

Acetic acid . . ,, Methyle 

Propionic acid . ,, Ethyle. 

Also, the decomposition of the cyanides of alcohol ! 
radicals under the influence of the hydrate of potassium 
give additional confirmation to this view. 

If, then, we view acetic and propionic acids ns methyle 
and ethyle formic acids, what is the constitution of 
formic acid ? 

I think the following table throws much light upon 
this subject: — 


C.O a " Carbonyle. 

Cl} 

C.O"’ Chloride of Carbonyle. 

Cl} 

P Formic aldehyde. 

3 Ij} (Hydride of Carbonyle.) 

ChlcTocarb,nk aci 1 C O? j ft. Chloroformic acid. 

* Cl } (Chloride and Hydrate of 
' Carbonyle.) 


n n«} 0* Carbonic acid. 

- jjj O, (Hydrate of Carbonyle ) 

Here formic acid is represented as a compound of 
carbonyle. If we replace part or all of the hydrogen in 
these compounds by methyle and ethyle, we obtain 
acetic acid, propionic acid, and their derivatives, thus : — 


Cll 

CjOj" { Chloride of Carbonyle. 

Cl} 

p } Chloride of Acetyle. 

C.H [(Chloride and Methylidc of 
2 J ' Carbonyle.) 


Cll 

P n Chloride of Propionyle. 
p , r t (Chloride and Ethylide 
4 5> Carbonyle.) 

c,o|{ 

• Carbonyle.) 


Propionic aldehyde 


p . w,} Hydride of Propionyle. 

C II } (“T^de and Ethylide 


Carbonyle.) 


CjHjl 

O t O{[ 

C.H.; 


C<H S l n 

p p ,/ f Propione 
C H } (Ethylide of Carbonyle.) 


C.O 


of 


of 


of 


Acetone. 

(Methylidc of Carbonyle) 


„} O. Acetic acid, 
j (Hydrate and Methylide of 
1 3 ‘ Carbonyle.) 


p O a Propionic acid. 

Y IT \ (Hydrate and Ethylide 
• Carbonyle.) 


of 


n i 

p n Cj Methyle Carbonic acid. 

.T <0> (Hydrate of Oxide of 
* 3 * Methyle and Carbonyle.) 


r. n ") Ethyle Carbonic acid. 

.1 \O t (Hyilrntc of the Oxide of 
Methyle and Carbonyle.) 


That the formulae for acetic and propionic acids given 
| in the above table are correct, I think the experiments 
| ofWnnklyn prove. As all arc aware, he found that the 
remarkable substances sodium-methylc and likewise 
sodium ethyle, when brought in contact with carbonic 
anhydride (oxide of carbonyle), combined, yielding 
■ acetate of sodium in the one case and propionate of 
sodium in the other, thus : — 
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The Molecular Constitution of Glycollic and Lactic Acids. 


CA',o )+ c £*} -wj°' 


Accuto of Sodium. 


ca".o, + = c a“] 0j 

(,Hjj c 4 ii,} 

Propionate of Sodium. 

Acetic acid thus written may be viewed as the hydrate 
of the mcthylido of carbonyle, or, perhaps more clearly, 

as a compound of monohydrate of carbonyle ( q q „ j 0 2 )' 

with methyle, and in tho case of propionic acid, with 
ethyle. 

When bromine acts upon acetic acid it is evident that 
it must attack the hydrogen in the methyle thus: — 


CA" ’ 

c,nj 


4 + BrBr 


Acetic add. 


H o 

C'A" u * 

C.II/'Br ( 

Dromacetic acid. 


+ II Br 


Or if chlorine is made to act upon propionic acid, it 
must replace the hydrogen in the ethyle,— 


n 0 

CA"[°* + 
C.IlJ 

Propionic acid. 


m n 

ci ci = CA"> 1 + H ci 

e.u/'cij- 


Bromacetic acid represents a compound of mono. 

XT \ 

hydrate of carbonyle (q q » 1 0 2 )' with monobromide of 

methylene (C ? II."Br)', while chloropropionic acid repre- 
sents a similar compound, containing the monochloride 
of ethylene (CiH 4 "C1)' in place of tho monobromidc of 
methylene. 

The manner in which tho bromine, in bromacetic acid, 
or the chlorine, in chloropropionic acid behaves towards 
re-agents is remarkable. Bromacetic acid, for example, 
when treated with ammonia, yields glycolic, just in the 
same manner as bromide of methyle and ammonia yields 
methylanflnc- 

Chloropropionatc of ethyle and butyrate of sodium 
re-act, forming an ethereal body, containing butyric acid, 
just as chloride of ethyle would act upon the same salt 
and produce butyric ether. 

Bromacetic ether likewise reacts on acetate of potas- 
sium, benzoate of potassium, and succinnate of potassium, 
producing bodies having properties somewhat similar to 
acetate, benzoate, or succinnate of methyle. 

Bromacetate of ethvle also acts upon picoline and 
other nitryle bases producing the bromides of ammoniums 
exactly as bromide of ethyle does. 

From these facts, it is evident that chloropropionic 
acid has the double property of an acid and of a chloride 
of an electro-negative radical, and that bromacetic acid 
has tho twofold property of an acid and of a bromide of 
an electro-negative radical, as the formula 1 have pro- 
posed for them shows. 

When bromide of methyle is decomposed by hydrate 
of silver, hydrate of methyle (mcthylic alcohol) and 
bromide of silver arc formed, — 

C 'B;} + C i{’}0, + Agltr. 

A similar reaction takes place when bromacetic acid is 
treated in the same manner, the monobromide of methy- 
lene of the acid being converted into a hydrate of 


methylene, and the hydrate of silver into the bromide of 
silver, thus: — 

h | 0 ir \ 0 

CA".’ * CA" / - 


CA") 

' Br) 


A ff 1 o 

II ) U * 


CA"l 0 + 

H 


Ag Br. 


Consequently, glycollic acid may be said to consist of 
the monohydrate of carbonyle and monohydrate of 
methylene, the former acting as au acid, and the latter as 
an alcohol. 

The formation of lactic acid from chloropropionic acid, 
under the influence of hydrate of silver, is precisely 
similar to the formation of glycollic acid, and may l* 
represented thus : — 


II 

CA' 

C,II 4 

Cl 


O. 


> + 


A lf}°a 


II 

CA' 

C,H," 

H 


O s 


+ AgCl. 


Therefore, lactic acid may be represented as consisting 
of the monohydrate of carbonyle and monohydrate of 
ethylene. 

The formation of bcnzolactic acid, br the action of 
heat on a mixture of lactic and benzoic acids, goes to 
show tho existence of an alcohol in lactic acid, and is 
also analogous to the formation of benzoic ether from 
alcohol anti benzoic ncid : — 


H 

CA" 


o. 


C,H 4 0 
II Ui + 

Lactic acid. 

CjIIj ) q , 

II | u » 4 


H 

CA' 


} 0; 


) °> - * a* 


Ik-azoic acid. 


Ucnzolactlc acid. 

c 4 h, 

c, ~ 


°> " cj.n’o, } * H ' 0 - 


BmrunUs of Ethyle. 

Tho fact of these substances having tho twofold cha- 
racter of an acid and alcohol shows why they are 
monobnsic, although representing two molecules of water. 
It also explains the reason why lactic acid when distilled 
with pentachloridc of phosphorus yields chloride of 
chloropropionyle, and also why glycollic acid, under 
similar circumstances, yields the chloride of chloracetyle, 
thus : — 


C 
C 4 H 4 
H 


j O* 


Lactic acid. 



PCI, 

PCI, 

+ PCI, 
+ PCI, 


a t 

CA") +2 
c 4 h 4 i +1 
Cl ) 


PCI A + i HC 1 


Chloiideof Cldoropropiouylo. 

Ci 1 

CA") . 2 

U // \ T * 


CjH 


Cl* } 


PCI3O/+ iHCl 


Otycollie acid. Chlorido of Chloracetylo. 

As chloride of chloropropionyle and chloride of chlo- 
racetylo consist of the chloride of an electro-positive 
radical, and the chloride of an electro-negative radical, 
they arc only half decomposed by water, as the chlorides 
of the electro-negative radicals arc not easily decomposed 
by that agent, thus : — 


C1 \ 

CA" ) 


HA 


c.h; 

ci 
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11 io 

CA"/ * 

c.h 4 " ) 

Cl / 


+ H Cl 


Chlor.ipropiouic acid. 
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C,0,”} + n =°- 

ciy'} 0j 


“ C,H/'l 

Cl ] 

Cl / 


+ H Cl 


Chlorncetie acid. 

Being still desirous of further verifying the idea of 
glycollic and lactic acids being both acids and alcohols, 
I made further experiments. I wished first to get 
rid of the acid properties of ono of these acids, so 
that I might study its alcoholic nature alone. For this 
purpose I selected lactic ether, which may be represented 
thus : — 


C,H, 

C, 

Q 

II j U * 


I Q 

0,0," / - 


This ether dissolves sodium with evolution of hydrogen 
just os alcohol docs. If brought in contact with the 
chloride of acetylc or chloride of succinvle it evolves 
large quant itics of hydrochloric acid, with formation of 
oily ctnerial bodies,’ just as ordinary alcohol does. 
Therefore, I think there can be no doubt that they 
possess the properties of alcohols. 

The decomposition of acids containing a still greater 
amount of bromine or chlorine than bromacctic or chlo- 
propionic acids yield also analogous results, — thus, 
bibromacctic acid and hydrate of silver yields an acid which 
represents a diatomic alcohol and a monobasic acid : — 


II 

0 , 0 / 

CjH' 

Br 


jo. 



Dibit) maretlc acid. 


Glyoxylic acid, 

This acid is analogous to glyceric acid, which may be 
expressed in a similar manner : — 


W; « 

Glyceric acid. 


11 } O 

C, 0 ," / - 


C,H," 

H, 


Jo. 


On the Analysis of Milk, by John HORSLEY. 

iooo grains, specific gravity to’ 30, on evaporation to 
dryness yielded 100 grains, or /oth, of solid matter, 
which, by a set of careful experiments with further 
quantities of the same milk, was found to consist of 

Butter . . . .20 parts 

Casein . . . . 35 „ 

Lac tin and salts . . 45 „ 


100 „ 

M. Poggialc’s experiments with milk make its compo- 
sition as follows, but unfortunately the time of year is 
not stated, which is important, since milk is richer in the 
summer than winter ; and from the very great difference 
in the amount of solids, yield of butter, &c., it is most 
probable his experiments were conducted in the summer 
time : — 

Butter .... 43-8 parts 
Casein . . . . 38 „ 

Lactin aud salts . . 55-4 „ 

» 37 -» n 


TECHNICAL CHEMISTRY. 


On Coal Gas, by the Hep. W. R. Bowditch. 

(Continual from payt 69.) 

Although collateral matter has been carefully excluded 
from this paper, I cannot refrain from remarking that 
the property of clay here mentioned is in fact the 
announcement of a new property of soils, and one which 
will help to account for the formation of many natural 
metallic sulphides. I hope soon to have some investiga- 
tions on this subject ready for publication. 

To ascertain whether this property of breaking up a 
sulphurised compound in purified gas and removing tar 
was possessed by clay alone, or shared by other sub- 
stances used in purification, some purified gas was passed 
through a considerable chemical excess of all the sub- 
stances employed in purification, viz. lime, precipitated 
peroxido of iron, sulphate of iron, chloride of calcium, 
and dilute sulphuric acid, all but the lime being mixed 
with moist sawdust. Upon passing the gas next through 
a purifier filled with clay, it darkened lead-paper, and 
affected turmeric when it had passed a subsequent puri- 
fier filled with lime. This proves the power of clay to 
break up one or more sulphurised compounds which no 
other substance used in purification effects; and if this 
sulphur were not liberated from the impure naphthalin 
compound already mentioned, it seemed certain that gas 
which had been previously purified by clay might be 
much improved, if not rendered pure, by a removal of 
the sulphur of the naphthalin. Thcro is strong experi- 
mental evidence that the compound from which clay 
liberates sulphide of hydrogen is not the sulphurised 
naphthalin one ; for if hydrogen be passed through a 
vessel containing this substance, then through clay, and 
subsequently over lead-paper, no trace of sulphide of 
hydrogen is found, though the gas passing smells 
strongly of impure naphthalin. This gas and vapour 
burn with a lightless flame. Subsequently some uapli- 
thalin was heated to ebullition, and a current of hydro- 

? :en sent through it and then burnt. Tho flaino was 
ightless ns before. I mention this fact to remove the 
popular error that naphthalin, ns it exists in coal-gas, is 
a good illuminnnt. Even Ur. Frankland thus regards 
it ; and both in Clegg’s book on coal-gas, and in the new 
edition of Urc’s Dictionary, states that the hydrocarbons 
in gas are valuable in proportion to the carbon they 
contain, and that naphthalin is the most valuable as 
containing the largest proportion of carbon. Tho above- 
mentioned experiments evince the contrary. On another 
occasion I determined the illuminating power of some 
gas, and then, without alteration of the quantity passing, 
sent the gas through a U-tube containing naphthalin 
from the London gas-mains. The character of the flame 
was changed from white to red, but the photometer in- 
dicated no difference in the light given. Two other 
persons conversant with photometry were present at this 
experiment and agreed in the result, though up to that 
timo they had held the prevailing opinion as to the 
value of naphthalin in gas without testing the state- 
ments made upon tho subject. 

Another sulphur compound is said always to be pre- 
sent in coal-gas and to bo irremovcablc, and which, like 
those I have hitherto spoken of, does not affect lead- 
paper, viz. bisulphide of carbon. To ascertain the pre- 
sence of bisulphide of carbon, I pass gas through strong 
spirit of wine (methylated spirit answers perfectly) 
kept at about 1 6o° F. The gas and vapours pass out of 
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the flask which contains the spirit up a long tube into an 
inverted flask, so that all which is condensed may run 
back into the spirit. It then passes into another flask 
for additional condensation, and thence forward to a 
gas-holder or burner. Bisulphide of carbon dissolved 
in spirit becomes precipitated as a white cloud which 
settles to tho bottom of the vessel, when the spirit is 
copiously diluted with water. Tho white cloudy preci- 
pitate escapes slowly by single bubbles through the 
diluted spirit, and at length leaves a solution perfectly 
clear. The spirit through which gas has passed, and 
from which it has abstracted bisulphide of carbon, acts 
in precisely the same manner upon dilution, and no one 
who has seen the reaction once or twice can possibly 
mistake it. The study of other compounds led mo to 
conclude that if this substance exist as such, and not 
merely by its elements, in gas, it could be removed almost 
ns easily as the naphthalin compound could be purified, 
and that the same process could be made available to 
remove the Bulphur of both. I thought that under cer- 
tain conditions the affinity of hydrogen for sulphur 
would exceed that of carbon for sulphur, and therefore 
that I might obtain the sulphur of bisulphide of carbon 
as a sulphide of hydrogen, about the removal of which 
there is no difficulty. Experiment confirms the reason- 
ing. When hydrogen mixed with vapour of bisulphide 
of carbon is passed through a tube filled with slaked 
lime or clay which has been dried at 400° or 500° F., 
and is kept between 400° and 6oo° F. during tho passage 
of the gas and vapour, not a trace of bisulphide of 
carbon passes from the tube, but sulphide of hydrogen 
does pass. The lime is darkened by a deposit of carbon, 
and a sublimate of sulphur is found in tho exit-tube. A 
considerable excess of hydrogen should be used, or else 
a portion of the bisulphide of carbon vapour is carried 
over by the current and escapes decomposition. That 
this reaction is not the result of heat merely, but is a 
truly chemical one which the base under tne influence 
of heat effects, and the remarkable fact that sluked lime 
when heated forms, but docs not unite with, sulphide of 
hydrogen, receive illustration from the following experi- 
ments. 

Hydrogen and vapour of sulphide of carbon were 
passed through — 1st, cold slaked lime; 2nd, cold clay ; 
3rd, hot oxide of iron used at a gas-works in purifica- 
tion ; 4th, hot broken bricks; 5th, hot broken glass, 
w ithout in any instance producing sulphide of hydrogen. 
On the contrary, when passed through (1) hot lime and 
(2) hot clay, sulphide of hydrogen was formed and 
passed over immediately, and continued to pass as long 
as the current was kept up. The lime, when cooled out 
of contact with the air, gave no sulphide of hydrogen 
upon being supersaturated with dilute sulphuric acid, 
but clay when thus treated gave off much. 

The hydrogen used was in all cases passed through 
lime and over lead paper, to secure its being free from 
sulphide before use. On one occasion, when the clay 
had been imperfectly dried before heating. I observed 
much sulphurous acid instead of sulphide of hydrogen. 

I therefore passed hydrogen, bisulphide of carbon vapour, 
and steam over hot clay which had been properly dried. 
At first sulphide of hydrogen passed over alone, then 
mixed with sulphurous acid, which at length passed 
alone. Subsequently sulphide of hydrogen passed, and 
at length sulphurous acid ceased. As the one gas in- 
creased the other diminished, and throughout the expe- 
riment sulphide of carbon vapour passed undecomposcd. 
It is shown by this experiment that hot clay in the 
presence of more water than forms a hydrate acts very 


differently from the same clay when dry, and the whole 
subject deserves a full investigation. 

Action of Mnlphide of Hydrogen upon Clay 
and Limp, Cold and Hot. — Well washed sulphide of 
hydrogen passed into cold slaked lime (obtained from 
Buxton) in a tube, colours the lime green as soon as it 
comes into contact with it, and the progress of the gas 
along the tube corresponds with the coloration. Lead- 
paper is not affected until the lime becomes coloured 
close up to the exit. 

The same gas, passed into n tube containing slaked 
lime, kept about 6oo° F. at the middle, but cool at both 
ends, acts differently. Tho cool lime at the inlet end 
becomes coloured ; the hot lime in the middle remains 
while, and the cool lime at the exit end becomes coloured, 
and lead-paper is stained as soon as these two cool por- 
tions are saturated, while the middle portion remains 
unchanged in colour. 

The same gas, passed into a tube containing hot lirac 
only, causes no discoloration, but instantly blackens lead- 
paper placed at the exit end ; and upon being conducted 
into a tube of cold lime, colours it as if it had just 
passed from the vessel in which it is produced. 

The same gas was passed into a tube containing lime 
which had been thoroughly dried at Goo 0 F., and cooled 
out of contact with tho air. No discoloration of the 
lime took place, but the gas passed unaffected by the 
lime, and blackened lead-paper. Water added to the 
lime gives it the power of decomposing the gas as if it 
had not been heated. Tho presence of more water than 
is necessary to form hydrate of lime (Ca O, HO) is thus 
shown to be required for the decomposition of sulphide 
of hydrogen by slaked lime. 

Sulphide of hydrogen passed into a tube of cold clay 
is taken up in considerable quantity, and the clay 
becomes black from the formation of sulphide of iron. 
The blackening begins at the inlet end, and progresses 
with the passage of the gas towards the exit end of the 
tube. 

The same gas, passed into clay, heated to 500" or 6oo° 
F., gives the same reactions ; but when the clay has 
been heated and well-dried, and cooled in the closed 
tube, it takesup a very small quantity of the gas. 

(To be continued ) 
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ROYAL INSTITUTION OF GREAT BRITAIN. 


A Course of Six Lectures' (adapted to ,1 Juvenile Auditory), oh 
the Chemical History of a Candle; by M. Faraiut, 
Ji.C.L . , F.R.S., Futterian Professor of Chemistry, F.I., 
Foreiyn Associate of the Academy of Sciences, Paris, fr. 

Lecture VI. (Jan. 8, 1861.) 

Carbon or Charcoal — Coal Gas — Respiration and its Analogy 
to the Burning of a Candle — Conclusion. 

A lady who honours me by her presence at these Lecture"! 
has conferred a still further obligation by sending me there 
two candles which are from Japan, and, I presume, are made 
of that substance to which I referred in a former Lecture. 
Yon soe that they are even far more highly ornamented than 
tho French caudles, and, I suppose, are candles of luxurv, 
judging from their iippearunco. They have a remarkable 
peculiarity about them, namely, a hollow wick,— that beauti- 
ful peculiarity which Argand introduced into tho lamp and 
maue so valuable. To those who receive such presents 

1 Reported verbatim by permission. 
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from tho East, I may just say that this and such liko 
materials, gradually assumo a change which gives them on 
tho surface a dull and dead appearance ; hut they may easily 
be rostored to their original beauty if tho surface is rubbed 
with a clean cloth or silk handkerchief, so as to polish tho 
little rugosity or roughness ; this will restore the beauty of 
the colours. I have so rubbed one of these candles, and you 
soo the difference between it and tho other which has not 
been polished, but which may be restored by tho same process. 
Observo, also, that these moulded caudles from Japan arc 
made more conical than the moulded candles in this part of 
the world. 

I told you, when wo last met, a good deal about carbonic 
acid. We found by tho lime-water test that when tho vapour 
from the top of the candle or lamp was received into bottles 
and tested by this solution of lime water (tho composition of 
which I explained to you, and which you can make for your- 
selves), we had that white opacity which was in fact 
calcareous matter, liko shells and corals, and many of the 
rocks and minerals in tho earth. Hut I have not yet told 
you clearly and chomically the history of this substance, 
carbonic acid, as wo have it from tho candle, and 1 must now 
take you to that point. We have seen the products, and tho 
nature of thorn, as they issue from tho candle. Wo have 
traced the water to its elements, and now we have to sec 
where are tho elements of tho carbonic acid supplied by tho 
candle : a fow experiments will show this. You remember 
that when a canale burns badly it burns with smoke ; but if 
it is burning well there is no smoke. And you know that 
the brightness of tho candle is duo to this smoko which be- 
comes ignited. Hero is an experiment to provo this: so long 
as the smoko remains in the fl ime of tho candle and becomes 
ignited it gives a beautiful light, and never appears to us in 
the forms of black particles. 1 will light some fuel which is 
extravagant in its burning ; this will servo our purpose— a 
little turpentine on a sponge. You see the smoko rising from 
it, and floating into tho air in large quantities, and remember 
now, tho carbonic acid that wo have from tho candle is from 
such smoko as that. To make that evident to you I will in- 
troduce this turpentine burning on the spongu into a flask 
where I have plenty of oxygen, the rich part of tho atmo- 
sphere, and you see that the smoke is all qonsumed. This is 
tho first part of our experiment, and now what follows ? Tho 
carbon which you saw flying off from the turpentine flame in 
tho air we have now entirely burned in this oxygen, and wo 
shall lind that it will by this rough and temporary experi- 
ment, givo us exactly tho same conclusion ruu result as wo 
had from the combustion of tho candle. The reason why I 
rnako tho experiment in this manner is solely that I may 
cause the stops of our demonstration to bo so simplo that you 
can never for a moment lose tho train 01 reasoning if you 
only pay attention. All the carbon which is burned in 
oxygen, or air, comes out as carbonic acid, whilst those par- 
ticles which arc not so burned show you the second substance 
in tho carbonic acid, namely tho carbon, that body which 
made the flame so bright whilst there was plenty of air, but 
which was thrown off in excess when there wns not oxygen 
enough to burn it. 

1 have also to show you a littlo moro distinctly the history 
of carbon and oxygen in their union to make carbonic acid. 
You have now a right to know this to a far greater extent 
than before, so I havo three or four experiments for that 
pirpose. I have hero a jar filled with oxygen, and hero 
h some carbon which hns been placed in a crucible for tho 
purpose of being made rod hot. I keep my jar dry nnd 
venture to givo you a result imperfect in some degree, in 
order that I may make tho experiment brighter. I am about 
to put the oxygen and tho carbon together. That this is 
carbon (common charcoal pulverised) you will see by tho 
wav in which it burns in air [lotting somo of tho red-hot 
charcoal fall out of the crucible], I am now about to burn 
it ia oxygon gas, and look at tho difference. It may appear 
to you at a distance as if it were burning with a flame ; but 
H is not so. Every littlo pioco of charcoal is burning as a 
►park, and whilst it so burns it is producing carbonic acid. 
1 specially want these two or three experiments to point out 
*'hat I shall dwell upon more distinctly by-ond-ny— that 
carbon burns in this way, and not as a tlamo. 

Instead of taking many particles of carbon to burn I will 
Like a rather large piece, which will enable you to sec the 
form and size, and to trace tho effects very decidedly. Here 
15 the jar of oxygen, and here is the piece of charcoal, to 
which I havo fastened a littlo pioco ot wood, which I can 


set fire to and so carry in tho combustion, which I could not 
conveniently do without. You now see the charcoal burn- 
ing, hut not as a flame (or if there bo a flume it is tho smallest 
possible one, which I know the causo of, namely, the forma- 
tion of a littlo carbonic oxido closo upon tho surface of tho 
carbon). It goes on burning, you see, slowly producing 
carbonic acid by the union of this carbon or charcoal (they 
arc equivalent terras) with the oxygen. I have here another 
pieco of charcoal, a pieco of bark, which has the quality of 
being blown to pieces — exploding— as it burns. By the 
effect of tlio heat wo shall reduce tho lump of carbon into 
particles that will fly off; still every particle, equally with 
the whole mass, burns in this peculiar way— it burns ns a 
coal and not like a flams. You observo a multitude of littlo 
combustions going on, but no flame. 1 do cot know a finer 
experiment than this to show that carbon burns with a 
spark. 

Here, then, is carbonic acid formed from its elements. It 
is produced at once, and if wo examined it by lime-water, 
you will sec thnt wo have the same substanco which I havo 
previously described to you. By putting together 6 parts of 
carl Kin by weight (whether it comes from the flame of a 
candle or from powdered charcoal) and 1G parts of oxygen by 
weight, wc havo 22 parts of carbonic acid ; and, ns wo saw 
last time, tho 22 parts of carbonic acid combined with 28 
parts of lime, produce common carbonate of lime. If you 
were to examine an oyster-shell nnd weigh tho component 
parts, you would find that every 60 parts would givo G of 
carbon and 16 of oxygen combined with 28 of lime. How- 
ever, I do not want to trouble you with these minutiae ; it is 
only the general philosophy of tho matter thnt wo cun now 
go into. Sec how finely tho carbon is dissolving away 
[pointing to tho lump of charcoal burning ouietly in 
tho jar of oxygen]. You may say that the charcoal is 
actually dissolving in tho air round about, nnd if that wore 
perfectly pure charcoal, which wc can easily prepare, there 
would lie no residue whatever. When wc nave a perfectly 
cleansed und purified piece of sarbon there is no ash loft. The 
carbon burns as a solid dense body, that boat alone cannot 
clmngo as to its solidity, nnd yot it passes away into vapour 
that never condenses into solid or liquid under ordinary 
circumstances; nnd what is more curious still is tho fact 
that the oxygen docs not change in its bulk by the solution 
of the carbon in it. J ust as tho bulk is at first, so it is at last, 
only it has become carbonic acid. 

There is another experiment which I must givo you before 
you arc fully acquainted with tho general nature of carbonic 
acid. Being a compound body, consisting of carbon and 
oxygon, carbonic acid is a body thnt wo ought to be ablo to 
take asunder. And so wo can. As wo did with water so 
wo can with carbonic acid, — tako the two parts asunder. 
Tho simplest nnd quickest way is to act upon the carbonic 
acid by a substance thnt can attract tho oxygen from it, and 
loavo the carlion behind. You recollect thnt I took potassium 
and put it upon water or ico, and jrou saw that it could take 
the oxygen from the hydrogen. Now, suppose we do some- 
thing of the same kind here with this carbonic acid. You 
know carbonic acid to bo a heavy gas : I will not test it with 
lime-water, as that will interfere with our subsequent experi- 
ments, but I think tho heaviness of the gas and the power of 
extinguishing flamo will bo sufficient for our purpose. 1 
introduce a flume into the gas. and you will s*o whether it will 
put it out. You sec tho light is extinguished. Indeed, the 
gas may, perhaps, put out phosphorus, which you know has 
a pretty strong combustion. Here is a pieco of phosphorus 
heated to a high degree. I introduce it into the gns, and you 
observe tho light is put out, but it will tako tiro again in 
tho air, because there it re-enters into combustion. JSow let 
me take a piece of potassium, a substanco which even at 
common temperatures can act upon carbonic acid, though 
not sufficiently for our present purpose, becauso it soon gets 
covered with a prelecting coat ; out if wo warm it up 
to tho burning point in air, as we have a fair right to do, and 
as wo havo done with phosphorus, you will see that it can 
burn in carlionic acid ; and if it burns it will bum by taking 
oxygen, so that you will see what is loft behind. I am going, 
then, to bum tnis potassium in the carbonic acid as a proof 
of the cxistenco of oxygen in the carbonic acid. [In the pre- 
liminary process of heating the potassium exploded.] Some- 
times we get an awkward piece of potassium that explodes, 
or something like it, when it burns. I will take another 
piece, and now that it is boated I introduce it into the jar, 
and you perceive that it burns iu tho carbonic acid— not so 
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well as in the air, becauso the carbonic acid contains the 
oxygen combined, but it doos burn, and takes away the 
oxygen. If I now put this potassium into water I 
find that besides tho potash formed (which you need not 
trouble ultoutj thero is a quantity of carbon produced. I 
iiavo here made the experiment in a very rough way, but I 
assure you that if I were to rnako it carefully, devoting a day 
to it, instead of five minutes, we should get all tho proper 
amount of charcoal left in tho spoon, or in tho place 
whore tho potassium was burned, so that there could 
bo no doubt as to tho result. Here, then, is the carbon 
obtained from the carbonic acid, as u common black substance ; 
so that you have the entire proof of the nature of carbonic 
acid as consisting of carbon and oxygen. So now, I may 
toll you, that whenever carbon burns under common circum- 
stances, it produces carbonic acid. 

Suppose I take this piece of wood, and put it into a bottlo 
with lime-water. I might shake that lime-water up with 
wood and the atmosphere as long as I pleased, it would 
still remain clear as you see it ; but suppose I burn the piece 
of wood in tho air of that bottlo. You. of course, know I get 
water. I)o I get carbonic acid ? [The experiment was 
performed.] There it is you sec, that is to say. tho carbonate 
of lime, which results from carbonic acid, aud that carbonic 
acid must be formed from the carlion which comes from tho 
wood, from tho candlo, or any other thing. Indeed, you 
have yourselves frequently tried a very pretty experiment, 
by which you may see the carbon in wood. If you take a 
niece of wood, and partly burn it, and then blow it out, you 
have carbon left. There are things that do net show carbon 
iii this way. A candlo docs not so show it, but it contains 
carbon. Hero also is a jar of coal-gas, which produces 
carbonic acid abundantly,— you do not see tho carbon, but wo 
can soon show it to you. 1 will light it, and as long us there 
is any gas in this cylinder it will go on burning. You sec no 
rurbon, but you see a flame, and because that is bright it will 
lead you to guess that thero is carbon in the flame. But I 
will show it to you by another process. I huvo some of the 
samo gas in another vessel, mixod with a body that will 
burn tho hydrogen of tho gas, but will not bum tho carbon. 
I will light them with n burning tuner, and you perceive tho 
hydrogen is consumed, but not tno carbon, which is left 
behind as a deuse black smoke. I liopo that by theso three 
or four experiments you will leant to see when carbon is 
present, and understand what are the products of combus- 
tion, when gus or other 1 todies are thoroughly burned in 
tho air. 

Before we leave llio subject of carbon, lot us make a few 
experiments and remarks upon its wonderful condition, as 
respects ordinary - combustion. I have shown you that tho 
enrbon in burning burns only ns a solid Itody, and yet you 
nercoivo that after it is burned, it ceases to be a solid. 
There uro very few fuels that act like this. It is in fact 
only that great source of fuel, the carbonaceous series, the 
coals, charcoals, and woods, that can do it. I do not know 
that thore is any other elementary substuncc besides carbon 
that burns with these conditions, and if it had not been so, 
what would huppen tons? Suppose all fuel hud been like 
iron which, when it bums, bums into a solid substance. Wo 
could not then have such a combustion as you have in this 
iire-pluco. Here ulso is another kind of fuel which burns 
very well— as well as, if not better, than carbon— so well, 
indeed, us to take fire of itsolf when it is in the uir, ns you 
Sco. [Breaking a tube full of lead pyrophorus.] This sub- 
stance is lead, and you see how wonderfully combustible it 
is. It is very much divided, and is liko a heap of coals in 
the fire-place : the air can get to its surface una inside, und 
so it burns. But why does it not bum in that way now 
when it is lying in a mass ? [Emptying the contonts of the 
tube in a heap on to a plate of iron.] Simply liecause tho 
air cannot get to it. Though it can prooueo a great 
heat, tho greAt heat which wo want in our furnaces and 
under our boilers, still thnt which is produced cannot 
get away from the portion which remains unburned undor- 
neath, and that portion, therefore, is prevented from 
coming in contact with tho atmosphero, and cannot bo 
consumed. How different is that from carbon! Carbon 
burns just in tho sumo way as this lead doos, and so gives nn 
intense fire in thu furnace, or wherover you choose to burn 
it ; but then the body produced by its combustion passes 
away, and tho remaining carbon is left clenr. I showed you 
how carbon went on dissolving in the oxygen, leaving no ash ; 
whereas, here [pointing to tho heap of pyrophorus] we have 


actually more ash than fuel, for it is heavier by tho amount 
of tho oxygen which lias united with it. Thus, you see. the 
difference between carbon and lead or iron, if wo cncae 
iron, which gives so wonderful a result in our application! 
of this fuel, cither as light or heat. If when the carbon 
burnt here the product went off as solid body you would 
huvo hud the room filled with an opaque substance, as in 
the case of tho phosphorus ; but when carlton burns every- 
thing passes up into the atmosphere. It is in a fixed, 
almost unchangeable condition before the combustion : but 
afterwards it is in the form of gas, which it is very difficult 
(though wo have succeeded) to produco in a solid or liquid 
state. 

Now I must take you to a most interesting part of our sub- 
ject— to tho relation between the combustion of a caudle and 
thut living kind of combustion which goes on within us. In 
everyone of us thero is a living kind of combustion going on 
exactly liko that of a candle, and I must try to make that 
plain to you. For that is not merely true in a poetical sente 
—tho relation of tho life of man to a taper, and if you 
will follow, I think I can make this clear. In order to make 
the relation very' plain, I have devised a little apparatus 
which we can soon build up before you. Here is a board and 
a groove cut in it, und I can close tno groove at the top part 
by a little cover ; I can then continuo tho groove asacliannel 



by a glass tube at each end, there being a free passage 
through tho wliolo. Huppose I take a taper or candlo (we 
can now bo liberal in our use of tho won! “candle," since 
we understand what it meuns), and place it in one of the 
tubus ; it will go on, you see, burning very well. You 
observe that the air which feeds tho flame pusses down the 
tube at ono end, then goes along the horizontal tube, and 
ascends tho tubo at the other end in which the taper is placed. 
If I stop the aperture through which the air enters, 1 atop 
combustion, as you perceive. I stop tho supply of uir, and 
consequently tho caudle goes out. But now what will you 
think of this fact? In a former experiment I showed you 
tho air going from one burning candle to a second candlo. II 
I took the air proceeding from another candle, and sent it 
down by a complicated arrangement into this tube, 1 should 
put this burning candle out. But what will you say when I 
tell you that my breath will put out that candle ? " I do not 
mean by blowing at all, but simply thnt tho nature of my 
breath is such that a candle cannot bum in it. I will now 
hold my mouth over tho aperture, and without blowing the 
flame in any way, let no air enter tho tube but what comes 
from my mouth. Y'ou see the result. I did not blow the 
candle out. I merely let the air which I expired pass into 
tho aperture, and the result was that the light went out for 
want of oxygen, and for no other reason. Somethin* cr 
other— namely, my lungs— had taken away tho oxygen from 
the air, and there was no more to supply tho combustion of 
the candlo. It is, I think, very pretty to sec the timeit takes 
before tho bad air which I throw into this part of the appa- 
ratus has reached the candlo. The candle? at first goes on 
burning, but so soon os the air hus had timo to roach it it 
goes out. And now 1 will show you another experiment, 
because this is on important pnrt of our philosophy. Here is a 
jar which contains fresh air, as you can seo by the circumstance 
of a candle or gas-light burning in it. I make it close for a 
little time, and by means of a pipe? I got my mouth over it so 
that I can inhale the air. By putting it over water, in the 
way that you see, I am ablo to draw up this air (supposing 
the cork to be quite tight), take it into my lungs, und throw it 
back into tho jar : wo can then examine it, and seo the result. 
Y’ou observo, I first take up tho Hir, and thenthrow it back, as 
is evident from tho ascent and descent of the water, and now, 
by putting a taper into the air, you will see the state in which 
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it is by the light being extinguished. Even one inspiration, going on within us which we cannot do without, either day 
you see, has completely spoiled this air, so that it is no use or night, which is so provided for by the Author of all things, 



my trying to breathe it a second time. Now you understand 
the ground of tho impropriety of many of tho arrangements 
among tho houses of tho poorer classes, by which tho air is ' 
breathed over and over again, for tho want of a supply, by 
means of proper ventilation, sufficient to produce a good i 
result. You see how bad the air becomes by a single breathing, | 
so that you cun easily understand how essential fresh air is | 
to ua. 

To pureuc this a little further, let us seo what will 
happen with lime-water. Hero is a globe which contains a 



little lime-water, and it is so arranged as regards tho pipes, 
as to give access to tho air within, so that we can ascertain 
the enact of respired, or unrespired air upon it. Of course I 
can either draw in air (through a) and so make tho air that 
feeds my lungs go through tho limo- water, or I can force tho 
air out of my lungs through tho tube (b) which goes to tho 
bottom, and so show its effect upon the lime-water. You will 
observe that however long I draw tho external air iuto the 
lime-water, and then through it to my lungs, I shall produco 
no effect upon tho water— it will not make the lime-water 
turbid ; bat if I throw the air from my lungs through tho 
lime-water, several times in succession, you seo how whito 
and milky the water is getting, showing tho effect which 
expired air has had upon it ; and now you begin to know 
that the atmosphere which we havo spoiled by respiration 
is spoiled by carbonic acid, for you see it hero in contact with 
the ame-water. 

I have here two bottles, ono containing lime-water and the 
other common water and tubes js hich pass into tho bottles 
and connect them. The apparatus is very rough, but it is 
useful notwithstanding, if I take those two bottles, in- 
haling here and exhaling there, the arrangement of the tubes 
will prevent the air going backwards. Tho air coming in, 
will go to my mouth and lungs, and in going out, will pass 
through tho lime-water, so that I can go on breathing and 
making an experiment, very refined in its nature, and very 
C0‘-4 in its results. You will observe that the good air has 
cone nothing to the lime-water ; in tho other case nothing 
has come to the limo-water, but my respiration, and you seo 
the difference in tho two cases. 

Lot us now go a little further. What is ail this process 


that He has arranged that it shall bo independent of all 
will ? If we rcstraiu our respiration, as we can to a certain 
extent, wo should destroy ourselves. When wo nro asleep, 
the organs of respiration end tho parts that arc associated 
with them, still go on with their action, so necessary is this 
process of respiration to us, this contact of the air tfith the 
lungs. I must tell you in tho briefest possible manner, what 
this procoss is. We consume food: the food goes through 
thatstrango set of vessels and organs within us and is brought 
iuto various parts of the system, into the digestive parts 
especially ; and alternately the portion which is so changed, 
is carried through our lungs by one set of vessels, wbilo the 
air that we inhale and exhale, is drawn iuto and thrown out 
of the lungs by another set of vessels, so that the air and the food 
come close together, separated only by an exceedingly thin 
surface : tho air can thus act upon the blood by this process, 
producing precisely the same results in kind as wo have seen 
in the case of the candle. Tho candlo combines with parts 
of the air, forming carbonic acid, and evolves beat ; so in tho 
lungs there is this curious, wonderful change taking place. 
Tho air entering, combines with the carbon (not carbon in a 
freo state, but, as in this case, placed ready for actiou ut tho 
moment), and makes carbonic acid.ar.d is so thrown out into 
the atmosphere, and thus this singular result takes place ; wo 
may thus look upon the food as fuel. Let me taka that piece 
of sugar, which will serve my purpose. It is a compound of 
carbon, hydrogen, and oxygen, similar to a candle, as con- 
taining the same elements, though not in tho same propor- 
tion ; the proportions being as shown in this table : — 


Sugar. 

Caibou . . . 

Hydrogen 
Oxygen . . ' . 



This is, indeed, a most curious thing, which you can well 
remember, for tho oxygen and hydrogen nro in exactly tho 
proportions which form water, so that sugar is compounded 
of 72 parts of carbon and 99 parts of water; and it is the 
carbon in the sugar that combines with the oxygen carried in 
by tho air in the process of respiration, so making us like 
candles : producing theso actions, warmth, and far moro 
wonderful results besides, for the sustenance of tho system, 
by n most beautiful and simple process. To make this still 
moro striking, I will take a little sugar, or to make the ex- 
periment shorter I will use some syrup, which contains about 
three-fourths of sugar and a little water. If I put u little 
oil of vitriol on it it takcB away tho water, and leaves tho 
carbon in a black mass. [Tholectnrermixed tho two together.] 
You seo how the carbon is coming out, and before long wo 
shall havo a solid mass of chatco&l, all of which has come out 
of sugar. {Sugar, ;u you know, is food, and here we have 
absolutely a solid lump of carbon where you would not have 
expected it. And if I make arrangements so as to oxidiso 
the carbon of sugar, wc shall have a much more* striking 
result. Here is sugar, nnd I havo hero an oxidiser — u 
quicker ono than theatmosnhoro ; and so wc shall oxidise this 
fuel by a process different from respiration in its form, though 
not different in its kind. It is the combustion of tho carbon 
by the contact of oxygen which tho body has supplied to it. 
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If I set this into action at once you will soo combustion pro- 
duced. J ust what takes place in my lungs— taking in oxygon 
from another source, namely, the atmosphere, takes place 
hern by a more rapid process. 

You will bo astonished when I tell you what this curious 
play of carbon amounts to. A candle will burn some four 
or nvo, or 6ix, or seven hours. What then must bo tho daily 
amount of carbon going up info the nir in tho way of 
carbonic acid ! What a quantity of carbon must, go from 
each of 11s in respiration ! What a wonderful change of carbon 
must take place under these circumstances of combustion or 
respiration ! A man in twenty-four hours converts as 
much as seven ounces of carbon into carbonic acid ; a 
milch cow will convert seventy ounces, and ahorso seventy- 
nine ounces, solely by tho act of respiration. That is, tne 
horse in twenty-four hours bums seventy-nine ounces of 
charcoal, or carbon, iu bis organs of respiration to supply 
his natural warmth in that time. All the warm-blooded 
animals get their warmth in this way, by tho conversion of 
carbon, not inn free state, but in a stateof combination. And 
what an extraordinary notion this gives us of the alterations 
going on in our atmosphere. As much as 5 , 000 , 000 pounds. or 
518 tons, of carbonic acid is formed by respiration m London 
alone in twenty-four hours. And where does all this go ? Up 
into the air. If tho carbon had bcon like tho lead which I 
showed you, or tho iron which, in burning, produces a solid 
substance, what would happen : Combustion could not go on. 
As charcoal bums it becomes a vapour and passes off into the 
atmosphere, which is the groat vehicle, the great carrier for 
conveying it away to other plnccs. Then what becomes of 
it? Wonderful is it to find that the change produced by 
respirationj which scorns so injurious to us (for wo ennnot 
breathe air twice over) is tho very Ufa and support 
of plants and vegetables that crow upon tho surface of the 
earth. It is the same also under the surface, in the great 
bodies of water, for fishes and other animals respiro upon 
the same principle, though not exactly by contact with the 
open nir. Such fish as I have hero [pointing to a globe of 
gold-fish] rospiro by the oxygen in the air, which is dissolved 
by the water, and form carbonic acid, and they all move about 
to produce the one great work of making the animal and vege- 
table kingdoms subservient to each other. And all the plants 
growing upon thesurfneo of thcenrth, like that which 1 have 
brought here to servo as an illustration, absorb carbon : 
these leaves aro taking up thoir carbon from tho atmosphere 
to which wo have given it in the form of carbonic acid, and 
they ore growing and prospering. Give them a pure air 
like ours, and they could not live in it; give them carbon 
with other matters, and they live nnd rejoice. This pieco 
of wood gets all its carbon, as tho trees and plants get theirs, 
from the atmosphere, which, ns we have seen, parries away 
what is bad for us and at the same time good for them, — 
what is disease to the one being health to the other. So arc 
we mado dependent not merely upon our fellow-creatures 
hut upon our fellow- existent, all Nature being tied together by 
the laws dint make one part conduce to tho good of another. 

There is another little point which I must mention before 
we draw to a close— a point which concerns tho whole of 
these operations, and most curious and beautiful it is to see 
it clustering upon and associated with the bodies that concern 
us— oxygen, hydrogen, and carbon, in different states of their 
existence. I showed you just now some powdered lead, 
which I set burning; and you saw that tho moment the fuel 
was brought to the nir it uctcd, even before it got out of the 
bottle, — the moment the air crept in it acted. Now, there is 
a ease of chemical affinity by which all our operations proceed. 
When we breathe the same operation is going on within us. 
When wo burn a candle the attraction of the different parts 
one to the other is going on. Here it is going on in this case 
of the lend, nnd it is a beautiful instance of chemical affinity. 
If tho products of combustion rose oft' from the surface, the 
lead would take fire, and go on burning to tho end ; but, you 
remember, thnt we have this difference between charcoal and 
lend — that, whilo tho lead cun start into action at onco if 
there bo access of air to it, the carbon will remain days, 
weeks, months, or years. The manuscripts of Herculaneum 
were writton with carbonaceous ink, nnd there they have 
been for 1800 years or more, not having liecn at all changed 
by the atmosphere, though coming under various circum- 
stances in contact with it. Now, what is the circumstance 
which makes the lead and carbon differ in this respect ? It is a 
striking thing to see that the matter which is appointed to servo 
tho purpose of fuel traits in its action ; it does not start off 


burning, like tho lead nnd many other things that I could 
show you, but which I have not encumbered the table with ; 
but it waits for action. This waiting is a curious and wonder- 
ful thing. Candles— those Japanese candles, for instance- 
do not start into action at once like tho load or iron (foriron 
finely divided does tho samo thing as lead), but them 
they wait for years, perhaps for ages, without undergoing 
any alteration. I have here a supply of coal-gas. The jet ii 
giving forth tho gas, but you sco it does not tako fire— it 
comes out into tlio air, but it waits till it is hot enough before 
it bums. If I make it hot enough it takes fire. Iflblowit 
out the gas that is issuing forth waits till the light is applied 
to it again. It is curious to seo how different substances 
wait— how some will wait till the temperature is raised a little, 
and others till it is raised a good deal. I have here a liltlo 
gunpowder and some gun-cotton ; even these things differ in 
the conditions under which they will bum. The gunpowder 
is composed of carbon and other substances, making it highly 
combustible; andthegun-cotton isanothercombustibleprepa- 
rction. They are both waiting, but they will start into activity 
at different degrees of heat, or under different conditions. Bv 
applying a heated wire to them wo shall sco which will 
start first [touching tho gun-cotton with tho hot iron]. You 
seo tho gun-cotton bus gono off, but not even the hottest part 
of the wire is now hot enough to lire the gunpowder. Ilow 
beautifully that shows you the difference in the degree in 
which bodies act in this way. In tho one case the 6 nbstanro 
will wait any time until tho associated bodies arc made 
active by heat ; but, in the other, ns in the process of respira- 
tion, it wails no time. In the lungs, as soon as tho airenters. 
it unites with the carbon, even m tho lowest temperature 
which the body can bear short of being Irozcn, tho action 
begins at once, producing the enrbonie. acid of respiration; 
and 60 nil tilings go on fitly and properly. Thus you sec the 
analogy between respiration and combustion is rendered still 
more beautiful and striking. Indeed, all I can say to you si 
the end of theso Lectures (for wo must come to an end atone 
tinio or other) is to express n wish that yon nmy, in your 
generation, be fit to compare to a caudle ; that vou may, liko 
it, shine as lights lu those about you ; that, in alf your actions, 
you may justify the beauty of the taper by making your deeds 
honourable and effectual in the discharge of your duty to 
your fellow-men. 
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”VV . II. Bodkin, Fsq., Assistant Judye fur Middlesex, 
Vice-President, in the Chair. 

Mb. AVkntwoiith Lascklles Scott read the following 
paper “ On Food ; its Aduheiations, and the Methods 0/ 
Detecting them." 

It is with no little diffidence that I have undertaken to 
address you this evening upon the subject of our food and 
drink — its various impurities and sophistications ; a subject 
of such ample scope and grave importance, that I feel 
quite incapable of doing justice to it in the brief hour 
allotted for the reading of this paper. Nevertheless, im- 
portant nationally and individually as the subject is, it has 
not hitherto received a commensurate amount of attention 
from scientific men, the commercial world, or the general 
public; indeed, at the present moment, the latter are 
accused of apathy nnd indifference in the matter — but the 
charge is a false one, as I shall presently endeavour to 
show. 

The practice of adulterating articles of food and drink 
as well as those myriad non-alimentary substances so 
necessary to our comfort in various ways, is by no means 
of recent origin, as, according to Pliny, the wines of his 
period were largely adulterated ; lead, either in the 
metallic form, or in thnt of acetate, being added, to work 
off the sourness of new or inferior varieties ; while, if I 
am not mistaken, our Saxon Harold greatly distrusted 
the confectionaiv department (as well as the holy relics'' 
of Duke William's palace, when on his memorable and 
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decidedly uncomfortable visit to that crafty potentate. 
A history of the “ rise and progress ” of adulteration, 
however, although it might be interesting to some, is 
quite removed from my present purpose, which has to deal 
exclusively with the evil propensities of our own time and 
our native country. 

Adulteration, in the more comprehensive sense of the 
word, may be stated to signify, 1st, The dilution of any 
articles for sale as genuine with other substances of inferior 
commercial value or less marked properties, os instanced 
in the addition of water to wine or spirits, or of chicory, 
&c., to coffee, andly. The heightening or simulation of 
their active principles, by the admixture of various matters 
foreign to their legitimate composition, of which examples 
may be found in the falsification of bread with alum, 
gin with capsicums, &c. 3fdly, The employment of 
various colours, essences, &c., for the purpose of rendering 
the articles more attractive to the eye, or ta the senses of 
taste and smell. In this division may be placed 1 jottled 
fruits and pickles, rendered green by cupreous salts ; 
various syTups and light beverages, coloured and flavoured 
to a dangerous degree, and in fact, confectionary in toto. 
Lastly, any combination mav be made of these several 
kinds of adulteration in the fabrication or getting up for 
the market, of any of those cheap food-preparations, so 
terribly abundant in poorer neighbourhoods, and but too 
frequently met with in fashionable localities. 

Adulteration, however, is not quite confined to the 
types I have just indicated, for if a manufacturer of any 
one of the almost countless “ foods, drinks, condiments, 
or narcotics,” with which we are acquainted lias an acci- 
dent in the process of that manufacture, or if his con- 
signment of a certain ingredient is of a very inferior 
quality, does he put aside for other purposes the dete- 
riorated article, or explain its deficiencies, and sell it at a 
lower price r No ; in the vast majority of instances he 
proceeds in the manufacture of that article as usual, 
adding thereto various colouring or flavouring adultera- 
tions (which may be poisonous, injurious, or harmless, as 
chance disposes), to simulate the physical qualities it 
ought to possess, or conceal their absence by heightening 
the tint, pungency, &c. 

Again, I ask, in how many cases will the retail trades- 
man confess that an article which has been exposed in his 
shop window for a month or two, to the influences of sun, 
dust, and atmosphere, is injured in appearance and pro- 
perties ? I have here an illustrative specimen — some 
“ crystallised” sugar, containing about 3 or 4 per cent, of 
dust, sold to me as the “ same quality” as that which 
attracted admiring observers to the window, by its supe- 
rior lustre and whiteness. Clearly this is adulteration, 
should be recognised as such, and should be punished us 
such. Hut perhaps the most heartless and pernicious 
species of adulteration, is that shown when persons make 
it their rulejto manufacture nothing else but inferior, adul- 
terated, and deleterious articles, buying up all sorts of 
injured produce, and refuse matter, for the compounding 
of their “pure and nutritious” or “health-giving” foods, 
as their advertisements would say ; — relying upon an 
ambiguous but high-flown testimonial from “the late Dr. 
Blank,” or some other celebrity of the same moral calibre, 
and also upon the tendency of a too-confiding public to 
purchase “ cheap” things, to get rid of their vile, perhaps 
poisonous, mixture at an immense profit. 

It must be readily seen that an intelligible and practical 
classification of this complex subject is somewhat difficult. 
I have attempted, however, to embody in the form of 
tables a kind of general outline of adulteration and its 
effects, which, if in the hands of the people at large, 
might possibly guard them from some few impositions. 

Having now made up our minds that the cause of adul- 
teration is simply that fraudulent tradesmen wish to 
acquire, in an indolent manner, more money than the 
honest man can obtain by years of toil and application, we 


have to consider, in the first place, by what methods we 
can discover and tangibly demonstrate the presence of adul- 
terants of any kind in articles sold as genuine, and find out 
in what proportion they have been added. Secondly, what 
measures, social, scientific, or legislative, require to bo 
taken for the suppression or diminution of this great and 
growing evil ; and, lastly, what part in such measures 
this Society, known throughout the world by its beneficial 
influences upon all things tending to advance the know- 
ledge or promote the welfare of our countrymen, seems to 
be caller! upon to perform. 

The limits of my time to-night arc, of course, far too 
narrow for me to enter upon a detailed account of the various 
analytical processes for the detection of food-adulterants 
known to modem chemists, or employed by myself, but, for 
the benefit of those persons (forming the greater portion of 
the public) who are unacquainted with any means of testing 
the purity of their food, and who are unprovided with the 
complicated and costly apparatus of the analyst’s labora- 
tory, I will briefly narrate what everyone might do, and, 
ns I hold ought to do, with the various articles of his daily 
food and drink. 

I will commence with what has been aptly and poeti- 
cally denominated the “staff of life” — bread. Recent 
analytical experiences, however, show very forcibly that 
in most cases the “staff,” as supplied in the form of 
“half-quarterns,” is but a very frail reed indeed for a 
working-man to lean upon. Bread is adulterated with a 
variety of substances not legitimately entering into its 
composition — some harmless, some injurious to health, 
but none, to my knowledge, of an uctively poisonous 
nature. 3 The general characters of pure bread are toler- 
ably well-known to most people, anti after Dr. Dauglish’s 
able paper at this Society last Session, I should only be 
recapitulating were I to enumerate them. Of pure bread 
there are several specimens on the table, illustrating Dr. 
Dauglish’s process, as carried out by Messrs. Peek and 
Frean, and the ordinary method, of which latter Mr. W. 
Salmon, of the King’s Hoad, Chelsea, has furnished me 
with samples. 

'When bread is adulterated with other flours or starches 
the admixture is often somewhat difficult to detect without 
the aid of a good microscope, but some of the simpler 
and less expensive varieties of this valuable instrument 
will frequently answer the purpose. The presence of 
potatoes in bread imparts a peculiar crumbly texture, which 
a very casual inspection will enable us to recognise; while 
rice- flour causes a brittleness of structure not easy to 
mistake. Nitric acid affords a means of showing the 
presence of potato-starch when in large quantity, ns it 
will give a coloration to wheat flour, while the other 
farina remains white. Maize, or Indian com-llour, may be 
detected (without a microscope), if a little care is taken, 
by roughly estimating the amount of fatty matter, as 
maize contains fully four times the quantity of fat that is 
usually found in wheat. The bread should be carefully 
and completely dried, powdered, weighed, and washed 
with (what is sold for) pure benzole or benzine, upon a 
filter, then dried perfectly and weighed again. The loss 
upon the former weighing will give the amount of fat or 
oil extracted by the benzole. 

Oatmeal also contains a comparatively large quantity of 
fat, but is seldom, if ever, used ns an adulterant for bread 
or flour in this country. No instance has come under 
my own observation. 

Chalk, or carbonate of lime, is shown, to be present if 
the suspected bread effervesces strongly on the addition of 
an acid. If gypsum, or plaster of Paris be looked for, 
boil the bread in water* for a long time, till quite broken 
up and partly dissolved ; then, after standing, pour off . 

* Hulphnto of conpcr (Milestone) Ut used by Belgian and Austrian 
bakers, but not in tbis country. 

» The water should bo distilled. 
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wash the sediment (if any), and boil the latter in a solu- 
tion of pure carbonate of soda ; filter, or pour off the dear 
liquid, to which add some chloride of barium ; if this 
gives a decided milkiness, and the washed sediment an 
effervescence with acids, the bread has been adulterated 
with plaster of Paris— a substance of great importance to 
fraudulent tradesmen, who use it extensively in the manu- 
facture of confectionary (when it goes under the name of 
“ daft”), mustard, and many other articles. 

I now conic to speak of a substance concerning which 
there 1ms been n great deal of discussion in this room and 
elsewhere, both as to the best methods of detecting it. 
and also on the question of its presence being hurtful or 
the reverse — I refer to alum. This is about the most 
frequent adulterant of bread, very few samples being un- 
contaminated by this salt. I may here mention, as an 
act of simple justice, that the sample of fermented bread 
before you on the table, is from the shop of Mr. Salmon, 
who is almost the only baker in the district of Chelsea, 
so far as my knowledge extends, who sells perfectly pure 
and unadulterated bread. This may be considered a bold 
assertion, but it is my well-founded opinion, nevertheless. 

Alum, when present in pretty considerable quantity, 
may be detected by soaking the bread in water for some 
t m2 and adding a salt of bnrium to the clear extract, 
when a cloudiness, more or less marked, will occur, an 
experiment I think I may be able to show you. Another 
way is to char the bread, and burn it nenrly to an ash, and 
boil the latter with diluted hydrochloric acid, to which a 
little nitric acid has been added ; the addition of ammonia 
to the filtered liquid will precipitate various substances, 
including the alumina of the alum. This precipitate must 
then be boiled in potassa, when, after filtration, the liquid 
must be neutralised with hydrochloric acid, and the 
alumina may then be thrown down by ammonia. 

Bone-dust is now but seldom found in bread ; it may 
be detected very readily with the microscope. The pre- 
ceding observations apply of course equally well to flour 
which is very largely adulterated with inferior varieties of 
wheat andothcr meals in addition to alum and the adultera- 
tions before mentioned. My experiences show that on an 
average the bie id in London is more or less adulterated to the 
amount of 87 per cent. — by which I mean to say that if I 
were to buy ico loaves, at as many different bakers in 
various parts of the metropolis, I should get about 13 of 
go id and g< nuine lircud. At this present time I should 
probably not get quite so many good loaves, as the late 
bad harve.t his thrown large quantities of damaged corn 
on the market, which cf course is adulterated propor- 
tionately. 

The adulteration of cakes, biscuits, and similar articles 
arc chiefly those of the several ingredients composing the 
same with but few special additions. Saffron, gamboge, 
chrome yellow, &c., are, however, frequently used in the 
manufacture of sponge-cakes and Bath buns, for the pur- 
pose of deluding the unfortunate school-bov whose weak- 
ness lies in that direction into the belief that no expense 
has been spared in the matter of eggs ; gastric, and pro- 
bably another kind of irritation often follows the experi- 
ment. Messrs. Huntley and Palmer have favoured me 
with some specimens of the various biscuits made by them, 
as regards which they say, “it is impossible to select the 
articles of our manufactures of better quality or of greater 
purity ” — ait assertion my own extended observations have 
fully borne out. I may also direct your attention to the 
pure biscuits of Messrs. Peck and Frcan, to those of Messrs, 
nill and Jones, and to some intended for the nursery 
made by Mr. Salmon. Samples of all these are on the 
table. 

Com is subject to a variety of diseases, which often 
greatly impair its quality, and even render it dangerous 
as food ; of these perhaps the ergot fungus and the pepper- 
brand ( uredo feetida ) are the most disgusting in their 
effects, the former acting sometimes like an irritant poison, 


and the latter is 6aid to have occasioned skin-diseases. 
Com or meal affected w ith the smut or pepper-brand is at 
once distinguished by the disagreeable odour it emits and 
thus may be bought up cheaply, which to my personal 
knowlcgc is often done for the purpose of making cheap 
highly-flavoured cakes and puddings with the flour, 
which is also used for adulterating mustard, pepper, ginger, 
and other articles having a powerful odour of their own, 
which conceals that emanating from the uredo fungus. 
Another variety of uredo (the uredo segetum) is known to 
growers bv the name of dust-brand, black-bum, or smut, 
but though injurious and destructive to growing crops, it 
does not appear to deteriorate the flour to any verv great 
extent. I have, however, noticed a deficiency of nitrogen 
in wheat affected by smut. Various insects, too, such as the 
musca pumilionis, cecidomyia tritici, &c., attack and injure 
com. I may not, however, dilate upon them now, but will 
refer those interested in the subject to the able papers of 
Mr. E. Quekett and Professor llenslow. An inquiry into 
the causes of the cereal fungi and the means of preventing 
their occurrence, would be one of great scientific interest 
and practical value, and in my opinion would be accom- 
plished without Rreat difficulty, if this Society were to 
offer a prize for the research. "While on the subject of 
com, I may mention a notable instance of its adulteration, 
which came under my notice at Wakefield some few years 
back. A gentleman purchased a quantity of wheat gram 
at the market there, at a rather lower rate than ordinary, 
for the apparent quality. After-examination showed that 
the bulk of the sacks were filled in with shrivelled or 
diseased wheat and barley, the uppermost twelve or 
fourteen inches being grain of fair quality. Certain 
circumstances which I need not relate rendered redress 
impossible. 

Barley and oatmeal are frequently adulterated with 
inferior samples of either, and our poor horses frequently 
get some five-and-twenty per cent, of brewers’ or distillers’ 
" grains ” served out to them in their reputed measure of 
oats. 4 

Peas, beans, lentils, and other leguminous, all come in 
for a share of adulteration; albeit, they arc used largely us 
adulterants themselves. I may here remark that, in the 
examination of all cereal and pulse flours, starches, pre- 
pared farinas, &c., I have found that the previous abstrac- 
tion of the oil or fat, by means of benzole, greatly assists 
the investigation, especially for the microscope, where verv 
slight differences of the form and structure of starch 
granules have to be observed. Generally speaking, the 
too liberal use of alcohol or ether, as recommended in 
many works, should be uvoided, for those liquids will 
occasionally produce a slight alteration in some of the 
granules, by cracking or wrinkling tho outer membrane, 
and, by making them appear more like other starches, 
render their true origin doubtful. 1 am, perhaps, a little 
prolix on this point, as I believe that the errors now and 
then said to be made by microscopies may be due to this 
cause. The starches afforded by various plants all differ 
in size, form, or character of surface when viewed under a 
good microscope, and may be thus distinguished from one 
another. Into these literally microscopic details we may 
not enter now, but I have arranged a series of the more 
important starches, which Mr. Baker’s very excellent 
microscopes will enable you to compare. Unforeseen 
circumstances have prevented my appending to this paper 
some notes on the microscopy of starches, and a table of 
their micrometric measurements. 

Arrowroot is a farina or starch of remarkable purity — 
that is, the genuine “ Maranta ” variety ; but out of joo 
samples bought promiscuously in London, about 48 only 
would be genuine, and all those even would not prove of 
first-rate quality, as many of the samples imported are 

* Tlie rape cake given to horses and cows often contains n quantity 
of refuso mustard-seed, which always proves dangerous, ana some- 
times fatal, to tho former animal. 


Chemical New a, l 
Prt>. 9, 1861. / 


Society of Arts , 


9 1 


contaminated with albuminous and ligneous matter, from 
having been carelessly prepared. The adulterants are, 
as might naturally be supposed, various other starches and 
farinas, those most in vogue beingpotato and wheat starches, 1 
and sago meal. It has been said, and generally with 
truth, that the adulteration of arrowroot is of compara- 
tively little consequence since none of the adulterants are 
detrimental to health, and they all answer the intended 
urpose nearly as well as the genuine article ; but I have 
ad a sample of “genuine Maranta arrowroot” contain- 
ing a large quantity of barley starch of a bad colour, gnd 
a notable amount of flake- white— a carbonate of lead, and 
a substance not calculated to preserve one’s health or in- 
vigorate the system. 

Maranta arrowroot gives an opaque paste when mixed 
with about twice its volume of strong hydrochloric acid, 
while potato-starch, under similar circumstances, yields a 
translucent jelly. 

There are various other arrowroots known to trade, such 
as “East India arrowroot,” derived from the tubers of 
Curcuma angustifoiia , that from Tahiti (from the Tacca 
oceanica) ; “ Brazilian arrowroot ” (the farina of the 
Manihot utilUeima), and many others. They are not often 
to be bought pure at retail shops. 

I must necessarily pass over a number of mixed or 
“prepared” farinas with high-sounding titles, and, if we 
are to believe the packet-labels, superlative powers of restor- 
ing health, happiness, and peace of mind, in cases “ where 
many eminent physicians had failed to effect a cure; ” 
they are, without exception, frauds of the worst description, 
and the selling of such articles should be distinctly known 
to the public, as, in fact, equivalent to the grave offence 
of “ obtaining money under false pretences.” On this 
section of the subject, Dr. Ilossall and the Editor of the 
Lancet have done good service by exposing many of these 
wretched impostors. 

More recently, however, various manufacturers, im- 
porters, and others, have evinced a laudable desire to 
supply the public with pure food, and these I hold ought 
to receive every encouragement, as they frequently labour 
under very great difficulties from the opposition ngainst 
which they have to contend. To cite an instance, I will 
point to Brown and Poison’s Patent Oom-flotir — an article 
of which I have a very high opinion, as it professes to be 
nothing but what it is — the fccula of maize, very carefully 
prepared. Specimens of this starch, or flour, are on the 
table, and also of the gluten and husk, which, when mixed, 
form an excellent occasional food for horses, cattle, &c. 

Even this prepared flour, however, apparently protected 
by the signature and trade-mark of the manufacturers, is 
sometimes adulterated. I met with an instance at Isling- 
ton, where, with the “ trade-mark ” slightly alteied, some 
potato starch and barley flour, with but little of the maize, 
was sold to me for “Brown and Poison’s patent farina.” 

I am inclined to think that, in this instance, the “corn 
flour ” was used to adulterate arrowroot, while the packets 
were refilled with the above mixture. 

Passing from bread and farinas, we naturally come to 
meat, as the next staple component of our daily food. 
Here, again, we have ample scope for detective examina- 
tion and remedial legislation, for not only is a great deal 
of that commonly sold not of the quality it should be, but, 
of the meat disposed of at the London markets, nearly ten 
per cent, is more or less unfit for human consumption. It 
is well known tliat butchers will adopt any means of 
making their meat appear better and fresher than it really 
is, and accordingly we not unfrequently find that washes 
of vinegar and water are used ' to heighten the colour of 
some meats ; weak alkaline leys to improve the appearance 
of others ; and, when decomposition or disease renders more 
potent agents necessary, even arsenical solutions are em- 
ployed without hesitation. With game and poultry this 
latter practice is, indeed, quite common, and I call upon 
you to-night, as a small but influential portion of the 


British public, to express unmistakeably your opinion 
of such practices, and to do all in your power to suppress 
them. 

Vegetables and fruits here follow most appropriately — 
their adulterations and deteriorations must be known to 
ou all, and also the methods of detecting the same, but 
may perhaps name a few points without being accused 
of tediousness. 

Tire question has often been put to me — Can fruit ever 
be adulterated ? As often, my answer has been in the 
affirmative. Without going into what might be called 
the natural and accidental adulterations— such as blight, 

I mildew, insects, &c., I may mention that I have seen 
; English apples, of rather inferior quality than otherwise, 
coloured superficially in imitation of the American New- 
town Pippins, and sold as such at the rate of two and 
three shillings per dozen ! Although we may admire 
the artistic genius thus displayed, we must still condemn 
the fraud. Old and inferior oranges, well boiled, with a 
little saffron added to assist Nature when her short- 
comings in the matter of external colouring are a little 
too obvious, may be purchased at many shops, ns we all 
know. Melons and cucumbers, too, when looking pale 
and dejected from waiting so long to be eaten, have their 
rusty coats furbished up with a little acetate of copper, so 
that a “ green old age” at least is accorded to them. 

The mention of verdigris reminds us to turn to pickles, 
sauces, condiments, and other similar contrivances for 
manufacturing appetites for debilitated humanity. Here 
the field is so wide, as regards adulterants of all kinds and 
species, that a hasty glance at them is all wc can afford to 
give. 

Before considering the special adulterations of pickles, 
it will be well to note those practised with the several 
articles used in their manufacture. We will commence 
with vinegar, which is largely sophisticated with water and 
crude acetic acid,* sulphuric acid, or oil of vitriol, together 
with burnt sugar, and other materials for colouring. The 
strength of vinegar (».«., the per-centage of acetic acid 
therein) can only be accurately estimated by employing 
an alkalimetcr, and discovering by such means how many 
grains of dry carbonate of soda are required to neutralise 
a given measure of the vinegar. A more simple, but less 
exact, method is to weigh carefully a small, dry, white 
lump of Carrara marble, and to place the same in a known 
weight or measure of the vinegar* until effervescence has 
entirely ceased. Then the marble may be rinsed, dried, 
and re-weighed, when a loss of five grains upon its 
original weight would show the presence of six grains of 
monoliydrated acetic acid in themeasureofvinegartakenfor 
the experiment. The vinegar of commerce may be divided 
into two classes— fermented and distilled vinegar ; the 
former derived from either sugar, malt, or wine, the latter 
obtained by the distillation of wood. According to the 
researches of Dr. Hassall, the per-centage of acetic acid 
in ordinary vinegar varies from 1*38 to 5 66 per cent., a 
disparity sufficiently large to show how greatly standard 
strengths are required resembling those employed in 
determining the value of spirits. Very weak vinegars should 
always be discarded, as they are unable to prevent the 
decomposition of meat and vegetables, while the extremely 
pungent varieties are immediately open to suspicions of 
cayenne pepper and sulphuric acid. The latter is very 
readily detected by the addition of a barium salt, which 
throws down a white, insoluble precipitate if the acid is 
present. , Now, vinegar may" often contain a small quantity 
of combined sulphuric acid, derived from the water 
with which it is made and diluted, and nfoblh part of 
pure acid is permitted to be added by law, although there 
is never any real occasion for this, as, if the vinegar itself 
is good, it will keep for any time. On this account vinegar 

- Derived from the destructive distillation of wood. 

* After tho sulphuric acid present (if any) has been separated by 
the addition of a little chloride of bariuui. 
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will generally give a milkiness with chloride (or nitrate) 
of barium, but of course not to such an extent as when 
oil of vitriol is distinctly added ns on adulteration. I have 
myself found as much as 7*4 grains of sulphuric acid in 
1000 of vinegar, I have also once detected oxalic, and 
in another sample formic acid (evidently having been 
purposely added), — facts which I believe have not been 
noticed heretofore. The onions and cauliflowers in pickles 
are generally slightly tinted with turmeric, but as this 
colouring matter is itself frequently adulterated with the 
poisonous chromate of lead, its employment is often 
fraught with danger to the consumer. On the other hand, 
with the cucumbers, girkins, and French beans, the custom 
is to render them considerably greener than they ever 
were by nature, by the addition of salts of copper. This 
may be accomplished in several ways — either by directly 
adding verdigris, oxide of copper, or sulphate of copper, 
(“ bluestone”) to the pickle, or by leaving the vinegar in 
copper pans for some time so as to'dissolve a portion of the 
metal. In relation to pickles, I must say that consumers 
aro open to very great blame, for the too general rule with 
them is to buy those pickles which are of the deepest 
green, for no better reason, it would appear, than that they 
are considered prettier. It is quite time all such weak- 
nesses were dissipated, nnd I hold that he who chooses to 
buy girkins where he can get them greenest is of the same 
intellectual tint personally, and, whenever he purchases a 
pickle, deserves also to get into one. For various speci- 
mens, and much valuable information on this subject, I 
am indebted to Messrs. Crosse and Blackwell, who cer* 
tuinly evince a great desire to deal fairly with the public 
— if the public will only allow them to do so, and not per- 
sist in asking for green pickles, bright yellow mustard, 
and intensely red cayenne pepper ; I can conscientiously 
affirm that these dangerous articles cannot now be pur- 
chased in Soho Square. 

I have here a bottle of pure pickles, and here an adul- 
terated sample ; the difference in tint, you see, is very 
apparent, and if I add to both a little solution of ammonia, 
the presence of a large quantity of copper in the one case, 
and its entire absence in the other, will l»e speedily shown. 
The properties of dissolved copper, ns an active poison 
and powerful irritant, ore very generally known ; it is a 
great pity that people will not think of them a little 
oftvner than they do. According to my calculation, about 
per cent, of the pickles sold in London are more or 
ess adulterated, and in Liverpool the proportion is often 
greater still. 

I have now to exhibit what might justly be considered 
a very great curiosity—- one, too, which it is probable that 
not many of those present have ever seen before — I refer 
to this specimen of genuine mustard, kindly procured by a 
friend, specially for me. Even this, however, is not abso- 
lutely pure, for the microscope detects traces of wheat- 
flour in the sample — looking rather as if the mill which 
ground it had indulged in bad habits so long that they 
could never be entirely eradicated. The chief adulterants 
of mustard are plaster of Paris, chalk, clay, quick-lime, 
various flours and starches, cayenne and other peppers, 
annatto, turmeric, gamboge, and chromate of lead, all of 
which come in also for making “ground ginger.” I 
once bought a sample of mustard so largely adulterated 
with fresh plaster of Paris, that when mixed with wntcr 
it “set ” into a solid cake in the course of a few minutes. 

I will mix a little of my genuine sample here nnd also 
some bought in a packet, which I know to be adulterated 
with flour and other matters. You will observe that the 
addition of ammonia causes no change in the good 
sample, while the adulterated is altered in colour to a 
reddish brown, thus proving the presence of turmeric. 
Oinger is falsified so much in the same manner that I 
need not again refer to it. (linger is seldom to be met 
with pure, mustard never. The microscope furnishes the 


only reliable method of testing for flours and starches, in 
ground spices and condiments. 

Turmeric is a usual and legitimate component of currie 
owder, which I am told cannot be made without it— a 
road assertion I am greatly inclined to doubt. It is 
greutly falsified with various injurious and poisonous 
yellow colours, and as currie may contain almost every 
conceivable abomination, under cover of “ peculiarity of 
the original recipe,” I do not sec how its adulteration can 
be prevented unless by the adoption of standard recipes. 
The specimen of currie powder on the table is quite free 
from all injurious admixture. 

The adulterations of pepper present a few points of 
interest, so they must not pass quite unnoticed, for in addi- 
tion to the usual flours, meals, &c., we find lnmp-black, 
black-lead, coal ashes, and even road dust in some 
samples. In New Orleans, Philadelphia, Liverpool, and 
occasionally in this metropolis, a “ pepper " is sold con- 
sisting of old ships or dogs’ biscuits (such as those upon 
the table, but in a considerably worse condition) ; first 
soaked in an infusion of capsicums, then dried and ground 
finely with a little lime, and any other little additions in 
the way of colouring matter that might be required. 
This would be “ nice and strong” — anyhow, “almost too 
genuine,” as I have heard some people say in their 
innocence, when commenting upon a sample more than 
usually adulterated. 

Mace and nutmegs arc chiefly adulterated with damaged 
and inferior specimens, and occasionally u portion of the 
aromatic oil is extracted before they are sold, thus dimi- 
nishing their intrinsic value. According to Chevallier, 7 
nutmegs ure frequently adulterated with worm-eaten 
varieties, the apertures being filled up with a paste made 
of nutmeg powder, flour, and oil ; the same composition 
is used to form imitation nutmegs. In the United States 
wooden nutmegs are now and then sold ulong with the 
purchaser. 

Somewhat similar remarks will apply to cinnamon, 
cloves, cassia, nnd pimento ; the first, however, is, I 
believe, imitated, but inferior and spent varieties of all are 
used as adulterants. Microscopical examination shows 
when the samples have been previously boiled, as the 
granules are then much altered in appearance and aug- 
mented in size. With ground spices, of jeoursc, adultera- 
tion flourishes vigorously to an average of about 60 per 
cent, in the larger towns of Britain, and a still higher 
figure in country villages. 

1‘ or an illustrative collection of genuine spices, I am 
beholden to Messrs. Travers and Sons, of St. Swithin’s 
Lane ; the specimens nrc now before vou : I have here a 
pure sample of cayenne pepper, and also one adulterated 
with, among other things, red-lead ; by sprinkling some 
of each upon the surface of some water they are readily 
distinguished, as the mineral poison will sink to the bottom 
whenever it is present. 

The preservation of food- substances is a subject of no 
little importance, upon which a dozen papers might be 
written without fear of exhausting it ; I can therefore only 
select a point or two here and there, for discussion to-night. 
Preserved fruits and vegetables are greatly sophisticated, a 
fact the more to be regretted, because it is evident the 
guilty parties must be the original manufacturers — not 
the retail tradesmen. The observations concerning 
green pickles may be wholly applied to green pre- 
serves. Various colouring matters ore emploved in 
preparing the other varieties, but these are seldom 
of a deleterious nature, as body colours are quite 
inadmissible. Gamboge, however, is a favourite addition 
for inferior marmalades; it requires to be carefully 
distinguished from turmeric, which it somewhat resembles ; 
in testing for either colouring matter in preserves, strong 
al cohol should be used as the solvent. 

7 “ Dictionnslros do* Alterations et Falsifications do* Substances 
Alimcntoiros,” 
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Specimens of various bottled fruits, of Messrs. Crosse 
and Blackwell’s manufacture are on the table ; they are 
prepared by a process as simple as it is efficient ; the 
carefully-picked fruit, with the addition of a small 
quantity of water, is introduced into wide-mouthed bottles, 
which are placed up to their necks in large cisterns, or 
water-baths, heated to a temptrature of ioo°, where they 
remain for about 24 hours ; they are then taken out and 
stowed away in cellars until required. Some kinds of 
vegetables, such as green peas, are treated in a similar 
manner, cylindrical tin cases being substituted for bottles. 
I learn from an inspection of the works of the firm in question 
that no less than 9370 tins of green peas were sealed at 
their works in i860, while of the fruits 51,000 dozen 
bottles, and of preserves, or, as they are more popularly 
called, jams, nearly 250 tons were prepared within the 
same year. I merely mention these statistics to show that 
if I describe any process or practice of Messrs. Crosse and 
Blackwell, 1 quote from no mean authority. 

A point here occutb to me that is, I consider, too im- 
portant to omit. There are a great number of varieties of 
tropical and other fruits which ure seldom seen in tliis 
country, owing to the very great difficulty of transporting 
them safely ; if, however, they were carefully suspended 
in metallic cases of peculiar construction, provided either 
with small tubes containing phosphorus or an alkaline 
solution of pyrogallic acid, or else with fragments of char- 
coal soaked in chloroform, I am fully convinced that the 
form, colour, and flavour of the banana, man^o, mangos teen, 
alligator pear, plantain, and many other luscious and 
delicious fruits, might be known in tliis country, almost 
as perfectly as in their own. 

Fruit and wine essences and syrups next claim our atten- 
tion : in this department, a variety of sophistications arc 
apparent, as the result of careless manipulation, the use 
of impure sugars and of a host of injurious colouring 
matters, or flavouring principles. Thus the liquid generally 
known as fusel-oil has a colour and flavour of a very dis- 
agreeable kind, and in many cases acts injuriously on the 
animal economy'* but treated with various chemical re- 
agents, it at once becomes the source of several fruit ethers 
or flowering essences. Treated with bichromate of potassa 
aud sulphuric acid, it yields by distilling the mixture, a 
volatile fluid, the valerianate of amyle, which is employed 
by confectioners as an essence of apples. The acetate of 
amyle, better known as essence of jargonelle pears, is the 
result of the distillation of fusel-oil with acetate of potassa 
and sulphuric acid. Melon -essence (coecinate of ethyle) is 
also artificially prepared from ordinary, or wine ethers ; 
cocoa-nut-oil, the essence of quinces ( pdargonic ether) by 
distilling together oil of rue and nitric acid, and that of 
pine-apples ( butyrate of ethyle) by saponifying butter and 
distilling the resulting soap with sulphuric acid and 
alcohol. Benzole, too, under the influence of concen- 
trated nitric acid, yields a very good imitation, in point of 
flavour, of essence of almonds, and, accordingly, is 
largely employed for the purpose. All these artificial 
essences, and a great many others, would probably effect 
their intended object much better than the natural ones, 
if due care were exercised in their preparation, which, 
unfortunately, is not very often the case ; we are, as yet, 
greatly in the dark upon the subject, which present* a 
wide field for future investigation. Many of the compound 
ethers, I believe to be injurious to health, even in small 
quantities ; fusel-oil, for instance, a very common im- 
purity in essences, wines, and spirits, seems to have a 
powerfully narcotic effect upon some people, producing 
headache, nausea, and a tendency to vomit ; while with 
others it is apparently harmless. 

Sugar shall be our next article of food, — a rather pro- 
minent one, if we consider the quantity annually consumed 


' The real properties of fusel-oil, or “ polaio-tpirU " In this respect 
ue a* yet but very Imperfectly known. 


in the United Kingdom, which, in 1859, amounted to no 
less than 8,641,927 cwt. of the raw variety, or about 32^ lb*, 
per head of the population ; and of refined sugar and 
sugar candy, 242,379 cwt., or, between 13 and 14 ounces 
per head. 

Raw, moist, or brown sugar, as imported, is much con- 
taminated with dust, fragments of cane, molasses, and 
some minute insects of the acari genus, — the acarus t acchari 
of llassall, to whom the honour of their first discovery is 
due. Retail grocers, however, add to their sugars, for 
purposes of adulteration, inferior kinds, tine sand, sawdust, 
salt, water, flour, potato, and other starches. The best 
way of examining a sample of brown sugar is, in my 
opinion, to determine, in the first place, the por-centnge 
of moisture, by carefully drying, at a temperature not 
exceeding no 7 , a known weight of the sugar; the loss sus- 
tained will give the water contained in the same. The 
dried powder should then be placed upon a filter, and 
washed with cold distilled water until the washings are 
no longer perceptibly sweet, when the albuminous matters, 
if present, may be precipitated by boiling the solution.® 

The insoluble matter, together with the filter, may now 
be dried and weighed, after which the starch granules, if 
any bo present, can be recognised under the microscope 
with great facility ; also acari und sporulcs of fungi, when 
they occur. Crystallised sugar is much more wholesome, 
and also economical variety, especially that made by the 
centrifugal process, as it is nearly always tolerably free 
from imported impurities. It is, however, constantly 
adulterated with the inferior kinds, so that purchasers 
should be particular in their selection. Loaf sugar inuy 
contain a few of the ordinary impurities, if not carefully 
and thoroughly refined ; also traces of pipe-clay, albumen, 
&c. Broken lump sugar has been adulterated with frag- 
ments of white marble, but this is, of course, quite excep- 
tional. 

It is greatly to be regretted that the sale of the inipuro 
brown sugars of commerce should be permitted at all, as the 
amount of injury their use inflicts upon the public health 
can be by no means slight. I hold, therefore, that remedial 
measures are urgently needed here. The common practice 
of selecting the very coarsest and darkest coloured sugars 
(popularly known as /oof*) for the preparation of cakes, pud- 
dings, &c., is one which I cannot to strongly reprehend ; if 
it bo required to “make a cake look rich” — the usunl 
pretext — why not employ a pure whitesugar for the purpose 
of sweetening, and supply the place of the deficient dirt 
and colouring matter by a little wholesomo burnt sugar, 
which will answer a great deal better. As to the finance 
part of the question— a delicate point with housekeepers 
— it will always be found cheaper to employ a fine white, 
or at least a light -coloured sugar, than to use a dark 
brown variety of a lower price. 

The uses of sugar as a preservative agent are well 
known, and in the department of confectionary proper it 
holds the first place Unluckily we insist upon having 
our bon-bons and conserves made, not only to please the 
palate, but also to attract the eye ; thus has been called 
into existence the most universal and pernicious system of 
adulteration with which we are acquainted. It is easy to 
understand that in this department very lnrge profits are 
to be made, if, as n rule, as much China clay, plaster of 
Paris, and flour, ns possible are added to the various 
saccharine abominations manufactured, which are then 
ornamented with a variety of poisonous colours, and 
flavoured with some crude essence, to conceal more 
effectually their intrinsic inferiority. We will take the 
simple diluent adulterants first ; the readiest methods of 
testing for these have already been given when speaking 
of the adulterations of bread, and therefore need not be 
repeated here. In all cases the suspected bon-bon, sugar- 


9 Those way, of course, be dried, and tho weight ascertained if 
desirable. 
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plum, or other article should he immersed for some time 
in distilled water, when the insoluble matter is then pre- 
sented in a convenient form for examination. In some 
instances it may be found desirable to bum away all 
the organic matters, thus leaving the ash alone for 
analysis. Next, proceeding to the colouring ingredients, 
it should be carefully noted whether these are soluble or 
not in the water, alcohol, or ether ; if only one tint is ap- 
parent the entire substance of the article may be taken for 
experiment, if several they must be carefully separated by 
means of a small sharp knife. I have condensed in a Table 
some general information relating to the chief colour- 
ing matters used for purposes of (what might be 
called) ornamental adulteration, amounting to up- 
wards of sixty in number, of which twelve or thirteen 
arc active and powerful poisons — a like number 
arc harmless, except in special cases of disease or 
morbid debility — while the remainder are either more 
or less injurious to health, or we know too little about 
their effects upon the animal economy to venture a 
decided opinion either way. I beg here to record that 
my friend I)r. Benjamin \V. Richardson has kindly 
brought his large experience to my assistance in this 
section of the subject, and that to him my best thanks are 
due, and are most gratefully proffered. Some pure con- 
fectionary of Messrs. Hill and Jones's manufacture is on 
the table before you. 

It would absorb too much of our time to-night 
to narrate at length the method of testing for each 
colour, so — with some reluctance — I dismiss those 
points in a very few words. If a colour be soluble in 
water, it is far less likely to be an injurious mineral pig- 
ment than if it remain undissolved ; it should be remem- 
bered, too, that alkalies will deepen into purples most of 
the animal and vegetable red colours, while acids will 
heighten them, and increase their brilliancy. Indigo may 
be recognised by mixing it with plaster of Paris, drying 
the cake thus formed, and cautiously heating the same in 
a glass tube until the indigo (if present) sublimes in 
minute crystals. Blue litmus is changed to red by addi- 
tion of an acid, ammonia or any alkali restoring the original 
tint ; by this latter addition the colour of Prussian blue 
is destroyed. The greens derived from copper or arsenic 
arc readily detected by the various well-known tests for 
these metals, while the red and yellow lead colours are 
quickly identified by their deportment with sulphide of 
ammonium, which turns them black. Specimens of 
coloured confectionary are bo familiar to the eye of almost 
every person, that I have considered it unnecessary to 
exhibit many to-night — shop-windows furnish examples 
without number daily. 

Reverting for a time to the Animal Kingdom, we have 
there still four articles which claim our attention, viz., 
milk, butter, cheese, and lard. The two first are rarely to 
be met with pure in this metropolis, for the simple reason 
that they are very easily adulterated. 

Water is the usual adulterant of milk, as the dairyman 
who has only 40 gallons of pure milk at his disposal, 
while he requires 50 or 60, finds the “ cow with the iron 
tail" ever ready to aid him in making up the deficiency. 

I have myself found the quantity of extraneous water in 
London milk to vary from about 8 to 61 per cent., while 
out of 100 promiscuous samples, from all parts of this city, 

I believe the number, more or less adulterated, in one way 
or another, would be about 74. Large additions of water 
not only impart a bluish tint to milk, but also decrease its 
specific gravity ; some yellow colouring matter is therefore 
added, generally annatto, turmeric, or gamboge ; and the 
liquid may be thickened with various starches, mucilage, 
or, rarely, with the brains of some animal. This latter is 
best detected by the microscope. Starch is shown to be 
present if the milk, after separating the curd, give a blue 
colour with tincture of iodine. Improper feeding and 
housing of the cows, too, arc fruitful sources of bad milk , 


which, when derived from diseased animals, certainly ij 
injurious. Caution must always be exorcised in deter- 
mining the density of milk, as cream will diminish this 
very powerfully. The lactoscope of M. Donne is useful 
in determining the richness of milk ; but a simpler, and 
perhaps a better instrument, was described some time 
since in the Dublin Medical Press, consisting of a thin, 
hollow wedge of glass, graduated on one side, into which 
milk can be introduced, and its opacity discovered by 
ascertaining at what thickness of the wedge the gradua- 
tions can no longer be seen through. The instrument has 
also been described in the Chemical News. 

(To bo continued.) 


MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Quarterly Meeting, January 12, 1861. 

Dr. J. P. Joule, President, in the Chair. 

The following gentlemen were duly elected as honorary 
members : — Wilhelm Haidinger, Director-General of the 
I. R. Geological Institute, Vienna, and Professor James 
Joseph Sylvester, M.A., F.R.S. 

As corresponding members: — Professor George Buck- 
land, of University College, Toronto, and Professor Joseph 
Henry, Secretary of the Smithsonian Institute. 

As ordinary members : — William Henry Fisher, Kev. 
Thomas Buckley, M.A., Simon Pincoffs, Rev. G. H. 
Grevillc Anson, M.A., Professor R. B. Clifton, B.A.. 
John Shae Perrin^, William Radford, Thomas Alrock. 
M.D., Charles O’Neill, George Parr, jun., John Curtis, 
James Bottomley, and Francis Preston. 

The new rules were submitted by the Council. 

It was moved by Mr. Binxey, seconded by Mr. Maclirf, 
and resolved : — 

“ That the rules proposed by the Council be adopted in 
place of those hitherto in force." 


MICROSCOPICAL SECTION. 

January 21, 1861. 

Letters were read by the Secretary from Professor 
Huxley and from Mr. W. K. Parker, respecting Soundings. 

Mr. Heys, of Hazel Grove, read a paper " On the 
Kaloscope," his newly-invented instrument for the use of 
coloured light in the examination of objects under the 
microscope. This the author effects by two sets, of four 
discs each, of differently- coloured glass, two and a-half 
inches in diameter, mounted on a stand twelve inches 
high, one set of which is placed between the light and the 
bull’s-eye condenser, and the other between tire light and 
the mirror, underneath the stage, each disc having an 
independent motion, so that the light can be transmitted 
through one or more of both sets at the same time, when 
the object appears of the colours refracted and reflected 
through the discs. One of the important uses of the 
instrument is the protection of the eye from injury occa- 
sioned by the use of common artificial light. Many 
objects which do not polarise, by the kaloscope are made 
to disclose the beauties of polarised light ; for instance, 
the anthers of the mallow, with their pollen, when viewed 
by means of red light below the stage, and, at the same 
time, green light (the complementary colour) through the 
condenser, appear of a beautiful gTeen colour on a red or 
crimson ground. The author observes that some objects, 
viewed by means of the kaloscope, appear in such relief 
that they might be supposed to be seen through a stereo- 
scope ; these are anthers, jointed hairs, oil-glands, and 
vegetable sections in general. The calyx of the moss-rose 
is alluded to, under ordinary illumination, as a mere 
entanglement of fibres with dark beads ; but by this 


Digitized 


| Correspondence — Chemical Notices. 


95 


method it is transformed into a stereoscopic branch, with 
glittering glands at its extremities. Sections of wood, 
spines of ecchini, &c., will be found as beautiful as with 
the polariscope ; but, by another arrangement, details are 
brought out not observable with the latter instrument. A 
black surface being placed below the stage, coloured light 
is thrown very obliquely from the mirror, and the comple- 
mentary colour through the condenser ; hairs on the edges 
of leaves, petals, and filaments of stamens, &c., then 
appear, illuminated by the light of the condenser, of one 
colour, and hinged with the opposite colour on an intensely 
black ground. The author gives a list of the botanical 
names of objects advantageously illuminated by this 
method. A single coloured disc may be also used to 
advantage with white light from the bull's-eye lens. 
Details of structure are observable by means of this 
instrument, which, the author observed, are inconspicuous 
without its aid, and thinks that its efficacy in connection 
with such a variety of purposes cannot fail to render it of 
value to the scientific observer. 

The reading of the paper gave much satisfaction to the 
members of the Section, and it was resolved to communi- 
cate the same to the Society, v. ith a recommendation that 
it should be printed in extenso in its “Memoirs." 

The Secretary read a paper “ On Preparing Object s 
found in Soundings ,” and described Mr. Dale’s process for 
disposing of the tallow by means of highly-rectified 
benzole, which is most effectual. The benzole, — called 
benzine by French chemists, — being recovered, to be used 
again as fast as required for a dozen filters, each with its 
specimen in process at the same time, with only trifling 
loss from evaporation. 

This paper, and one by Mr. Dancer, on the same subject, 
were ordered to bo printed by the Section, for circulation 
amongst its members. 

Mr. Brothers presented to the Section a very old 
microscope, date unknown. He also exhibited the 
actinophris Kichomii, melicerta, sea- weed with lipraria, &c. 

Mr. Hardman, of Davyhulme, presented three mounted 
specimens of the wireworm, and a number of dissecting- 
needlcs for the use of the members. He also exhibited a 
mounted fly, one of the Panorpidcr, which, he states, feeds 
upon leaf-rolling caterpillars. The proboscis and feet of 
the insect are peculiarly adapted for dragging its victims 
from their concealment and holding them whilst extracting 
their juices, the feet being provided with combs similar to 
those of the spider. 

Mr. R. D. Darbysiiire presented a quantity of mud, 
&c., from the washings of shells from the raised sea- 
bottoms at Uddevalla, in Sweden. 

Mr. Dancrr exhibited a new three-inch object-glass, 
with a large and flat field of view ; also specimens of gold 
quartz from Wales, large cuTculia, and other objects. 

Mr. Wn alley exhibited some specimens of injections 
obtained from Germany, which were considered the best 
yet exhibited. 

Mr. Latham exhibited various specimens of sand and 
mud from the East Indies, portions of which were distri- 
buted amon gst the members. 


ROYAL DUBLIN SOCIETY. 

Monday , January 21, 1861. 

The Per. Professor Galbraith, F.S.C.D., in the Chair. 

Mb. David Moore, Curator of the Dublin Botanical 
Cardens, read an Account of a Botanical and Horticultural 
lour made by him through portions of Germany, Holland, 
and Belgium, in the autumn of i860. 

The Rev. Professor IIauohton brought under the notice 
of the meeting a Catalogue of a Geological and Geogra- 
phical Collection of Minerals from Greenland, from Cape 
Farewell to Baffin’s Bay, written by Sir Charles Giesecke, 


! formerly Professor of Mineralogy to the Royal Dublin 
Society. The value of this topographical catalogue can 
hardly be over-estimated. It contains a detailed account 
of 356 minerals from 219 localities. Mr. Haughton said 
that he had been unable to find a map of Greenland con- 
taining the names mentioned in this valuable catalogue, 
which were all in the Esquimaux language, but he hoped 
to be able to determine the localities through the kindness 
ol’ Sir Leopold McClintock, and to publish a detailed map 
with the catalogue of Giesecke. The minerals of Green- 
land, he said, were unique, and a detailed list of them, 
with a map, compiled by so competent an authority as Sir 
Charles Giesecke, would form a most valuable addition to 
science. He (Mr. Haughton) regretted that the Royal 
Dublin Society had not performed this duty during the 
lifetime of their distinguished Professor of Mineralogy. 

The Rev. Professor Haughton also read a paper on the 
Composition of a Leek-gum Feldspar from Greenland in 
the collection of the Society. It consisted of silica, 
alumina, sesquioxide of iron, lime, magnesia, soda, and 
potash, in the following quantities : — 


Silica 

• 

. 64-40 

Alumina . . . 

• 

. 18-96 

Sesquioxide of iron . 

• 

• 1*04 

Lime .... 

• 

• °' 4 S 

Magnesia . 

• 

. 0*14 

Soda .... 

9 

• *’35 

Potash . . . 

• 

. 13-07 

100*41 


This mineral had, therefore, the general formula, — 
M 2 0 ,. 3 SiO, + M 3. SiOj. 


CORRESPONDENCE. 


Effect of Oxalate of Ammonia upon the Precipitation of 
Pmssian Blue. 

To the Editor of the Chemical News. 

Sir, — On repeating the experiment of Professor Arnandon 
on the influence of oxalate of ammonia in modifying the 
action of prussiate of potash on a salt of peroxide of iron, 
by which the precipitation of Prussian blue is prevented, 
I found that not only was this the case, but ulso that if 
the Prussian blue were first precipitated, the addition of 
oxalate of ammonia caused it to re-dissolve. I therefore 
prepared a quantity of Prussian blue, which was well 
washed by decantation, and afterwards on a filter. A 
saturated solution of oxalate of ammonia dissolved a con- 
siderable quantity of it by the aid of heat, and yielded a 
clear greenish-bluo solution. On being evaporated and 
set aside, numerous crystals of oxalate of ammonia were 
formed, but at the same time, at the edges of the solution, 
were minute dork blue crystals, of which a larger quuntity 
was obtained by evaporating the mother liquor. They 
were quite soluble in water, and the addition of u drop of 
acid caused a copious precipitate of Prussian blue. The 
quantity I obtained altogether, however, was not large 
enough to enable me to experiment further upon it, but I 
am preparing the solution on a larger scale for that 
purpose. — I am, &c. A. Duncan, Jun. 

Dnlmamock Print Works, Bridgeton, Glasgow. 


Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Crjitalltas Form of Chloride of PoIumIubi. — 

Mr. J. M. Maisch (American Journal of Pharmacy, 
vol. xxxii. p. 52 1) evaporated a perfectly neutral solution of 
chloride of potassium under the boiling point, and found 
that it crystallised in perfect cubes. As soon as 
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these began to grow together he decanted the mother 
liquor and continued the evaporation at a summer heat. 
He now obtained four-sided prisms. The liquid drained 
from these was set aside, and the salt was then found to 
crystallise in irregular pyramids, composed of numerous 
small crystals. This experiment was repeated several 
times with precisely the same results, and in no ease did 
the author obtain the octohedrons said to be deposited 
from alkaline solutions. He thinks, therefore that chloride 
of potassium must be regarded os dimorphous in two 
different systems. 


Parum»r]ihl«m of the Chlorides of Potassium 
and Ammonium. — A solution of chlorideof ammonium, 
says the same author {Ibid. p. 522), when evaporated, 
yields feathery crystals which on close examination prove 
to be composed of small cubes. When the salt is sub- 
limed, a fibrous mass is obtained which has a crystalline 
structure, though perfect crystals cannot be separated. 
The author thinks that the fibres must be considered as 
four-sided prisms. The prismatic chloride of potassium 
behaves in a somewhat similar manner. Wien heated, the 
prisms split chiefly lengthways, just as the fibrous crystals 
of chloride of. ammonium do under the pestle. Both 
chlorides may, therefore, according to Mr. Maisch, be 
regarded as dimorphous, each crystallising in the regular 
and rectangular system, and isomorphous in both forms. 


(rTnlalincd PhiHphatet and Anealatet. — 

M. Dcbray {Comptct- Rcndut, t. lii. p. 44) has continued 
the investigations, some account of which our readers 
will find in the Chemical News, Vol. i. p. 203. In 
addition to the facts there mentioned, the author now 
mentions that water exerts a decomposing action on 
phosphates which tend to chunge them into more basic 
compounds. Thus the phosphates of manganese 2M11O 
P 0 3 7HO obtained at 70® C. when heated in water to ioo° 
splits up into a phosphate with 3 equivalents of manganese 
and into a soluble phosphate MnO PO s 2IIO. Sometimes 
water removes phosphoric acid only from the salt. This 
happens with the phosphate of copper 3C11O P 0 4 3HO and 
the arseniate of copper 3C11O As O s 3IIO which at a 
sufficiently high temperature yield crystallised Libethenite 
4C11O PO3IIO and Olivenite 3C11O AsOjIIO, the liquid 
in which they have crystallised becoming acid. Solutions 
of salts of copper assist these transformations. The 
phosphate of lime 2CaO PO ft HO, the corresponding 
arseniate of lime and phosphate of lead aPbO P 0 5 HO are 
not altered by water alone at any temperature ; but in the 
presence of chloride of the same base, and at a tempera- 
ture of 250° C. they are changed into chlorophosphates. 
In this way the author says he has obtained apatite and a 
corresponding arsenic and lead compound. Chloro- 
phosphates cannot be procured with the phosphates of 
manganese and magnesia. In the original memoir the 
author describes a large number of phosphates, a list of 
which will be found in the place we have indicated. 


n. organic chemistry. 

Nacrbarinr Mutter In Arid Fruit*.— At first, 
says M. Buignet ( Comptcs-Rcndtu , t. li. p. 894), this is 
cane-sugar, C,..lI u O t) . As the fruit ripens it changes 
into the “ inverted ” sugar, C, 5 H u O„. When quite ripe, 
some fruits (grapes, currants, and ligs) have nothing but 
the inverted sugar, while others (apricots, peaches, apples, 
pears, &c.) contain a mixture of the two sugars, in various 
proportions. It is difficult to separate the two sugars, but 
the process suggested by Peligot answers the best for 
isolating the cane-sugar. It consists in forming a saccha- 
rate of lime, which is separated by boiling, and then 
decomposed by carbonic acid. The author could not find 
starch in the green fruits, and, therefore, does not regard 
it as the source of the sugar. He found, however, a 
peculiar principle, which formed a colourless compound 
with iodine. It seems allied to tannin by many of its 


properties, and can be separated from the juice of a green 
fruit by adding iodine until a precipitate is formed. This 
precipitate is collected and carefully washed, and then it 
can be shown that, under the influence of dilute acids, 
and at a proper temperature, sugar will be produced. In 
green bananas both starch and tannin are found, but as 
the fruit ripens the quantity of each diminishes, and when 
perfectly ripe not a trace of cither is discoverable. The 
sugar found in their places is cane-sugar. A curious fact 
pointed out by the author is, that while cane-sugar is 
produced in bananas which ripen on the trees, it is the 
inverted sugar which is formed when they ripen after 
having been detached from the trees. 


ANSWERS TO CORRESPONDENTS. 


In publishing letter* from our Correspondents wo do not thereby 
adopt the view* of tho writers. Our intention to give both sides of s 
question will frequently oblige u* to publish opinions with which we 
do not agree. 


All Editorial Communication* are to be addressediio Mr. Crooks*. 
and Aetrcrtiecmml* and Butinet* Communicat ioni to the Pesusuou, 
Griffix, Bohn & Co., at tho Office, to, Stationers' Hall Court, 
London, E.C. • 


Vol. II. of tho Chemical New*, containing a copious Index, is now 
ready, price iu, by post. ii». 8rf., handsomely liound in cloth, gold 
lettered. The casco for binding may bo obtained at our Office, prico 
1*. Oil. Subscribers may havo their copies hound for u. if sent to 
our Office, or. if accompanied by a cloth case, for 6 A. A few copies of 
Vol. I. ciui still lie bad, price tot. 6 </.. by post in. id. Vol. III. com- 
menced on January 5, 1861, and will be complete in 16 numbers. 


Pbfwuu 1. — Add pure hydrate of baryta to your mixture of ateobol 
and nitric acid and shake together ; all tho free nitric scid will unite 
with the baryta, forming a nitrate insolublo in alcohol After 
standing, the clear liquid can bo dccantod from the insoluble nitrate 
and hydrate of baryta. 

Notleo was given of tho scarcity of Nos. 1 and t as also of the 
increase in price of tho back numbers as early as possible. The above 
numbers can still bo obtained bound up in Vol. 1. 

J- B . — Wo now issue Monthly Parts bound in a wrapper. We also 
stitch the weekly numlters licforo issuing them. By these meaus the 
difficulty oi tho two loose leaves is obviated. 

/I S. — Wo think that Frcsenius’ Quantitative and Qualitative 
Analysis are tho best works on the subject in this language. Tho 
former work was recently reviewed in our columns. 

A Young Manufacturing Chemitt. — Heat about 8 grains of iho finely 
pulverised mineral with six times its weight of a mixture of pure 
nitro and carbonate of soda in equal proportions. I Tent in a porcelain 
crucible till the mass is red hot and in a state of tranquil fusion. When 
cool dissolve and determine tho sulphuric acid in tho solution by the 
usual means. 

lY.ii . P. — Wc do not know at present, but will endeavour to give 
you an answer iu a week or two. 

P. M. ft. — Received. 

Boole Received. — “ On Food." by E. Lankcster, MD , P. R8. 
i.oiKlon : It. Himlwicke, 192 , Piccadilly. “Report cm the PrescnwoC 
Bisulphide of Carbon in Gas,” by F. Versmann, F.C.S. London. 
“ Proceeding* of the American Pharmaceutical Association, 1 S 60 ." 
Philadelphia : Mcrrthow and Thompson, Lodgo Street. ‘‘How to 
Work with the Microscope,” by Lionel 8. Beale, M B , F.R.S. 
London : John Churchill, New Burlington Stroct. 

Received with enclosures.— C. W<(lt—A. Qok—J. Young— B'. Butler 
— It. M'Leo. 1 — Kovel College of Chcmietry — N. Butler and Co — P. A. 
AM — C. Cochrane — lad und Co. — Profcuor Hofmann — //. Matt), net. 


THE ORIGINAL “DR. STEERS’ OPODELDOC.” . 
26$. per dozen, usual Discount — Showcards. 

Wc feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St, Paul’s 
Churchyard *’ on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 
Establish*? A.D. 1746. 
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SPARKS & SON, 

INVENTORS or THE 

INDIA - KUBBER DRINAIS 


Male sad Female Railway Travellers, Invalids, 
and Children. 

These Urinals are made on tho moat approved principles, and all arc 
fitted with tho recon tly -fovea tod valvo, which will not allow any return of 
water by tho upper pait, by being placed in any position, and from their 
improved construction, are better than any similar articles at present in use. 

A liberal discount to the Medical Profession. Descriptive Circulars and 
Lists of Prices sent per post. 

Hospitals, Infirmaries, and Unions supplied on the best terms with every 
article for the use of the sick and invalided. 

SPARKS AND SON, 

P* text gtmoiCAt. Truss axi> Baxdagk Makers, 
iS. CONDUIT STREET, NEW BOND STREET, LONDON. 



PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 o.p., 21s. net Cash. 

This quotation admits of neither credit’ nor discount, and Is. per gallon must 
be added for package*, to be allowed for on their return. 

HENRY BRETT <fe CO. 

OLD FURNIVAL’S DISTILLERY, HOLBORN. 

PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACKFRIARS ROAD, 8. 

TttE TRADE SUPPLIED WITU CHEMICALS AT LOW CASH PRICES. 

Pure Chemicals for Analyses.— Price List on Application. 
Shipping Orders Prompt Ip Executed. 



rpHE Wonderful Success of Messrs. GABRIEL’S PATENTED INVEN- 

* TION unparalleled in Mechnnical IJontintry. tho remarkablo simplicity of arrangement, 
together with tne extraordinary amount of comfort enjoyed by the wearer, as well na the perfectly 
iadoitruetiblo nnturo and purity of the materials employed, havo produced the usual results In 
such ft<« — certain person., unable to adopt Messrs. Gabriel’s Improvements, have imitated 
their advertisements so as to lead tho public to believo they aro authorised to do so. Messrs. 
Gabriel, therefore, fee! it incumbent on them to caution their paticnU tliat their inventions 
an only be obtained at their Advertised Establishments, as under, and that they will not bo 
reiponsiMo for any that are not so obtained. 

Just published, post free for Three Stamps, 

r IF. TREATISE, GABRIEL on the “LOSS and ONLY EFFECTUAL 

MODE of .RESTORING the TEETII explains their Patented System of Supplying 
Artificial Teeth, with Flexible Coral I to Gum* as a base. The extraordinary advantages 
obtained by Gabriel’s system aro a perfect Set of Teeth, adapted with the utmost accuracy by 
' vuit of an hour, without any operation, and without the use of springs, wires, or any metals. 

oigts avoided, and an amount of suction or adhesion perfectly astonishing obtained ; 
veil* their success is guaranteed in the most difficult cases even when other methods havo failed. 
They are not affected by the ordinary changes of the mouth, or even the loss of Teeth (if any 
nmahi', thus dispensing with the further services of the Dentist. The best materials, which are 
JHwotad to remain pure and sweet, only employed, whilo the expense is eveu loss than half 
the culinary cost. References to patients and testimonials may bo seen. Inspection by the 
■•Ileal Profession and all interested is particularly requested by Messrs, Gabriel, Dentists to 
“* Prince d'Ottajana. Established 1815. See Diploma. 

110, REGENT STREET, near the Quadrant; and 33 and 34, LITIGATE HILL, City. 

AMERICAN MINERAL TEETH from Four to Seven and Ten Guineas per Set. 

Best in Europe ; Warranted. 

LIVERPOOL— 134, DURE STREET. B1RM1NG HAM-65, NEW STREET. 


P RACTICAL CHEMISTRY.— 

Mr. HENRY MATTHEWS, F.C.S., is 
prepared to give Instruction in every branch 
of Practical Chemistry, particularly in its 
application to Medicine, Agriculture and 
Commerce. Tor particulars and prospectuses. 


to 
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ory, 
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Mr. lionry Matthews, 
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JOURNAL OF PHYSICAL SCIENCE, 
EDITED BE 

WILLIAM CROOKES, F.C.S. 

TO SUBSCRIBERS. 

Ojc iCfjnmral flttos 

is published every Saturday, price Fourpcnoe ; 
hy post Fivepence. Per Quarter 4 k 4d. ; 
post free, 5a. 8<L Remittances may be made 
either by postage-stamps, or by Post-office 
Orders, to bo mode payable to Messrs. 
GRIFFIN, BOHN, and Co., at tho General 
Post Office. 


TO ADVERTISERS. 

Ojt Cfjtmical #ltto» 

is necessarily the most extensively circulated 
Journal in any way connected with Chemistry , 
Chemical Manufactures, Pharmacy, and 
general Scientific Information ; it cannot 
therefore, fail to be the l«st medium for all 
Advertisements bearing upon Chemical or 
Manufacturing Science. 

TERMS FOR ADVERTISING. 

Jt ». d. 

Page .. ., ..330 

One column .. .. ,,150 

Half ditto 0 15 0 

Quarter ditto 0 8 0 

Five line* and undor. 3s. ; above fivo lines 
and under a quarter of a column, nt 4d, per 
extra lino. 

A deduction of 10 per cent, for 6 insertions 
»i 15 ,, 12 ,, 

.. 20 ,» 26 ,, 

,, 30 ,, 52 ,, 

All Advertisements, to secure insertion, 
roust orrivo by Thursday rooming's post at 
latest, at tho Office, 10, Stationers’ Hall Court, 
London, E.C. 

UTfje Cfjtmical flrfog 

can be ordered through all Booksellers and 
Nows Agents. Advertisements, Editorial 
and Business Communications, are to be 
addressed to the Office, 10, Stationery Hall 
Court, London, EX'. 
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( Chemical News, 
( Ftb. 9, 1861. 


To Phyairiana, Anrcroni, and 
UrnggUt*. 

Brown'* Cantharidine Blistering Tissue, 

PREPARED FROM PCRE CANTHARIDINE. 

A N Elegant Preparation, vesi- 

A eating In much less time than tho Krop. 
I.ytt.T, P.L. easily applied and removed, and 
will not produce »trjuigury, or troublesome 
after -sores. It lias received the sanction and 
commendation of many of tbo most eminent 
Pructitionors in IbaKingdom.— In Tin Cases, 
containing ten feet, fir. fit/. ; ami small Hues of 
five square fed, 3/. fid. each. 

nnow.vs tissue dressing. 

An elegant, economical, ami cleanly. substitute 
for nil ointments as a Dressing for Blisters, and 
may be called a companion to tbo above . — In 
Tin Cases, containing twelve square Get, 1/. fid. 
each. 

Extracts and Editorial Note from the Ne to York 
Journal of Medicine. 

" March 1st, 1850. 

"Brown's Cantharidine Tissue.— It pre- 
sents peculiar claims to ournotico in the inflam- 
matory diseases of fenutlos and children, in 
whom the unpleasant consequences which so 
often follow tho application of tho Emp. Can- 
tharide* are most apt to occur. Wo have found 
It a reliablo and peculiarly safe voatcant, and 
from the many trials wo have given It, wo are 
satisfied that it deserves tho attention of tho 
Medical Profession. 

“ Accompanying this artlclo ,'s a Tory tiniplo 
and neat dressing." 

"I have proscribed tho Ca nth aridineTiksur 
and Dressino (as prepared by you), for tho last 
tcu years. I have much satisfaction in bearing 
testimony to its effectual, mild, and safe action 
as a vesicant on tho most delicate skin, and ono 
of tho licit auxiliaries in tho successful treat- 
ment of congestive and inflammatory diseases ; 
the Dressing has tho advantage of being cleanly , 
agrecablo. and curative in its application. 

"JOHN PURSELL, M.D., F.R C.S E. 

" Kennlngton-park, Surrey, Fob. 12, 1857. 

To Mr. T. U. Brown." 

" Army Modical Dopartinout, Jan. 16, 1817. 

"Tbo principal Medical Ofliccrof the General 
Hosplla!, Fort Pitt, Chatham, ronortsthat Mr. 
Brown's 13 u uteri no Tisfve has t>ecti nod ex- 
tensively in tho Military Hospital, 1ms been 
found effective as a vesicatory, when carefully 
applied, and lias net been productive of any 
degree of strangury. 

"ANDREW SMITH, M.D. 

" Deputy I ns poctor-Gener.il of Hospitals. 
" Mr. T. B. Brown, Birmingham.’’ 

6<>M by tho 8olo Consignees, WILLIAM 
IIAII.EY and SON, Hnraeloy Fields Chemical 
Works, Wolverhampton : and by all Wholesale 
and Retail Druggists and Medicine Agents 
throughout the British Empire. 

B “e'LL BROTHERS bcgToTn- 

timato that, having becomo SOLE 
LICENSEES in tho United Kingdom of PRO- 
FESSOR ORVILLE'S method of producing 
PURE ALUMINIUM, they aro now in a 
position to supply from thoir Work* here both 
this metal and its comiiound with copjtcr, 
known under the name of Aluminium Bronze. 
Newcaatlo-on-Tyno, Sopt. 1860. 

PARENTS. 

M R. VAUGHAN, Memb. 

Soc. Arts, British and Foreign PATENT 
AGENT, 16, Southampton Buildings, Chancory 
I-auo, W.C., givos special attention to Iuvcn- 
tionsconnectod with Cuemistry, M etallurot, 
and Mining. ProvisiAnal Protection for Six 
Months, £0 Gs. to 

A Guide to Inventors Free by Post. 


A YOUNG GERMAN 

CHEMI8T, nged 21 voars, wants a 
SITUATION as ANALYTICAL CHEMIST In 
a Manufactory or clsowhore. Best references 
can be given. Address, R. S-, No. 12, Post- 
offico, Leeds. 

M R. RAMSDEN will give his 

New MUSICAL ENTERTAINMENT on 
the OLD ENGLISH SONG8 and RAM. ADS 
at tho POLYTECHNIC INSTITUTION 
(Limited) every Evening at Eight o'clock. All 
tho other LECTURES. DISSOLVING VIEWS, 
Ac. Ac., continued. 

Tho Momiug and Evening Classes are now 
in operation, and tho laboratory is open for 
Analyses and Students. 

NOTICE.— ThcINSTITUTION will boOPEN 
to the INDUSTRIAL CLASSES EVERY 
SATURDAY EVENING on payment of fid. 
oach, and tho Directors are willing to 
negotiato with Schools, and Religious and 
other Societies for the admission of numbers 
on tho most liberal tornis. 


/CLASSICAL 

MATICAL. — I 


P ROFESSOR O WEN, 

Superintendent of tho Natural History 
Department, British Museum, commenced 
a COURSE of SIX LECTURES ou Fossil 
Reptilia," at the MUSEUM of PRACTICAL 
GEOLOGY. JERMYN STREET, on FRIDAY, 
February 8, at THREE o'clock ; to be con- 
tinued on each succeeding Friday, at tho 
same hour. Ticket* for the course, price Five 
Shillings, may be had at the Museum. 

and MATHE- 

-Dr. 8TEGGALL (assisted 
by the Rev. L. J. Lovokin mid T. Hogan, 
Esq., M.A.), Prepares Gentlemen for their 
Examinations at tho following Boards 
Matriculation Examination of tho London 
University; Preliminary Examination at 
Apothecaries' Hall ; Fellowship Examination 
at the Tloyal College of Surgeons ; Preliminary 
Examination at the Royal College of Surgeons. 
—For terms, Ac., apply to Dr. Steggall, before 
Ono and after Three o’clock daily, at 2, 
Southampton Street, Bloomsbury Square. 

N.B.— No Vacation during tho Summer 
Months. 


A PERUSAL of nil NEW 

CHEMICAL BOOKS, as som as Pub- 
lished, for ONE GUINEA PER ANNUM. 

LEWIS’S MEDICAL 
AND SCIENTIFIC LIBRARY, 

15, OowtR Struct North. 

Books may bo rctalnod as long, or ex- 
changed as frequently, a* suits the Con- 
vonicnco of Subscribers. Catalogue gratis to 
Subscribers. 

Book Clubs supplied on the following lenas : 
Por Annum, • 

Two Guineas Four Volumes at n time. 
Three Guineas Seven Volumes at a time. 

Five Guinoas Fourteen Volumes at a tiuio. 
Ton Guineas Thirty Volumes at a time. 
Now Works at Twenty per Cent. Discount. 


T H.DALLMEYER, OPTICIAN. 

ts • (Son -In-Law and Pupil of the 1st® 
ANDREW ROSS), respectfully begs to inform 
tho Scientific Public that ho exclusively 
Manufactures tho 

ASTRONOMICAL TELE3COPE, 
according to A. It 'a processes, who has also 
I bequeathed to him tho whole of tho Ma- 
; chtnory, Ac. employed for that purpose — 
! TERRESTRIAL TELESCOPES (all kind*) of 
the most (icrfoct description. 

J. H. D. having devoted much timo to the 
construction of 

MICROSCOPES and MICROSCOPIC 
OBJECT-GLASSES. 

• inheriting also one-half of tho Implement/, 
Ac., used for tho production of the latter, hu 
j succeeded still further to improve them, the 
result of protracted analytic dioptric calculv 
tlons. Tho first of there, a NEW QUARTER- 
INCH OBJECT-GLASS, was exhibited *1 a 
Soirfie of the Microscopical Society, in Much. 
1860. For Particulars, seo previous Number*, 
or Catalogues. 

IMPROVED PHOTOGRAPHIC LENSES 
(free from Distortion, A .). 

%* See J. H. D.’s Ptmcrrcal at the Meet- 
ing of tho London Photographic Society 
(Journal, Juno 15th). 

Catalogues may be had on application at 
No. 19, BI/OOMSBURY STREET, 
OXFORD STREET, W.C. 


E vening lectures at the 

GOVERNMENT SCHOOL of MINES, 
JERMYN STREET. 

Professor HUXLEY, P.R.S.. commenced s 
Course of TEN LECTURES, "On the First 
Principles of Physiology." on Saturday, the 
19th January, at Seven o'clock. To be con- 
tinned on each succeeding Saturday Evening. 

Tickets for tho wholo Course, price Five 
Shillings, may lio bad at the Museum of 
Practical Geology. 

LIVENING LECTURES at "the 

-Li MUSEUM of PRACTICAL GEOLOGY. 
JERMYN STREET. 

Professor TYNDALL. F.R 8., commenced a 
Course of TEN LECTURES, “On Magnetic 
and Electrical Phenomena," On Tuesday 
Evening, the Stli of January, at eight o'clock, 
to ho contiuuod on each suceecduig Tuccdav 
Evening. 

Tickets for the whole Courso. price Five 
Shillings, may lie had at the Mureunt. 


SCIENTIFIC PRESENTS. — 

EJ ELEMENTARY COLLECTIONS, to 
facilitate tho Study of Geology, Mineralogy, 
and Conchology, can bo had at 2, 6, 10, 20, 50, 
to 100 guineas ; also. Sitiglo Specimens of 
Minerals, Rocks, Fossils and Recent Shells. 
Geological Maps, Models, Diagrams, Ham- 
mers, all tlio Recent Publications, Blowpipes, 
Microscopic Objects, Ac., of J. TENNANT, 
Geologist, 149, Strand. Practical Instruction 
is given in Goology nnd Mineralogy by Mr. 
Tennant, at 149, Strand, W.C. 


GOVERNMENT SCHOOL of 

V7 M 1 NES, J ER M YN STREET. 

The following COURSES of LECTURES are 
about t<» lie commenced : — 

TWENTY - FOUR I-cctnros on " Organic 
Chemistry," by Dr. Hofniaun, K. R.S.. to be 
dolivorod on Mondays, and Tuesdays, at 10 
a.m., commencing Fobreiuy 11. Fee for tbe 
course. £1. 

FORTY Lcclincs on "Mineralogy." by 
Mr. Warlngtou W. Smyth, M A.. F.R.8.. to lio 
dolivored at 3 p.m., ou Mondays, Tuesdays. 
Thursdays, and Fridays, commencing Feb- 
ruary 11. Foe for the course £2. 

T1IIRTY -SIX Lectures on "Applied 
Mechanic/," by Professor Willis, M.A, 
F. R.S., to bo delivered ou Tueailnys, Wednes- 
days, Thursdays, and Fridays, at 12, com- 
mencing February 14. Fee for the course 
£1 10 *. 

THIRTY-SIX Lectures on "Geology,” by 
Professor Ramsay, F.R. 8., (assisted bv Mr. A. 
Geikio, F.G.S..) to bo dolivored on Monday*. 
Tuesdays, Wednesdays, and Thursdays, at 
2 p.m., commencing o'n February 11. Fee for 
tho courso, £1 IQs. 

Ticket* and Prospectuses of tho School may 
be had on application. 

TRENHAM REEKS, Registrar. 


Loudon :— Mnted by .Chari.k* Rked and Benjamin Pardon, of r, *, and Lovell'* Court. Paternoster Row, in the City of London, and 
Published by GrurriN, Book A Co., at tho Office, io. Stationers' Hall Court, London, E.C.— Satubdat, February % iB6r. 
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pi-CREATIVK SCIENCE: a 

it Record »nd Remembrancer of Intellec- 
tual Observation, Published Monthly, price 
Kightpcnco Illustrated. No. 19 contains 
Ocean Wanderers. By O. S. Round ; with an 
Illustration. 

The Whirligig Beetle. By James Sanmclson, 
Author of “ The Earth-Worm " and t> c 
“llouse-Fly " ; with Thirteen Illustrations. 
The Utnc Light. By S. S. Baxter ; with 
Ki;ht Illustrations 

The Cretaceous Rocks of England. Ry the 
Ker. P. B. Brodio. 

The Shell Collector in London. By 8. P. 

Woodward ; with Eleven Illustrations 
The Portable Equatoroal. By W. C. Border. 
Uow do Butterflies' Wings Grow ? By the Rev. 

C. Hope Robertson ; with Two Illustration*. 
Meteorology and Astronomical Observations 
for February. 

The Microscopic Observer ; Liverworts — , 
Pollen and Coloured Cells — Hair* of Plants 
—Insects attainable in February. 

Mr Noteworthy's Corner : Earthquake in 
Trinidad — Where are tho Redwings ? — 
Meteorology of 1800 — Temperatures and 
Derail!** 

There are Nineteen Number* of “ Recrea- 
te Science ” published, all or any of which 
'ney bo obtained through any Bookseller 
price Sd. each. 

Groctnbridgo and Sons, 5, Paternoster Row, , 
London. 


CHEMICAL AND ASTRONOMICAL WORKS. 

CIBSON and VOELCKER’S AGRICULTURAL CHEMISTRY. A 

^ Plain and Practical Explanation of tho Chemical Principles Involved in tho Operations of 
tbo Fhrtn. Kcap. 8vo, 2s. . ' 

SIBSON’S ‘EVERY-DAY CHEMISTRY. A Familiar Explanation of 

tho Chemical Principles connected with tho Operations of Every-Day Life. Post 8vo. 
cloth, 2s. Od. 

ARAGO’S ASTRONOMY. Translated by Kcllv, and Revised by the 

Rov. L. Tomlinson. With Illustrations. Fcap. 8vo, 2s. 

MITCHELL’S POPULAR ASTRONOMY. A Concise Elcmentiry 

Treatiso on the Sun, Planets, Satellites, and Comets, with numerous Coloured Illustrations. 
Crown 8vo. 2*. Cd. 

London : Itoutlodgo, Wamo. and RoutlcJgo, Farrlngdon Street 


PEPPER'S PLAY-BOOK OF METALS.— NEW EDITION. 

In post Svo, price 7s. 6d., cloth, extra gilt, 

TRIE PLAY-BOOK of METALS, MINES, and MINERALS. Ry J. H. 

A PEPPER, I_ato of tlio Polytechnic, and now Lecturer at the Crystal Palace. With 300 
Practical Illustrations. 

An cxco'.lont book for inquiring youth.” — Tho Bookseller. 

" An important volumo, useful mid interesting to a high degroo." — Olwcrvor. 

“ An oxccodingly well done and really useful Irtx.k, which will give u hoy who lias a taste for 
science much amusement and instruction.” — Tito Examiner. 

Loudon : Routlodge, Wame, and Routlcdgo, Farrlngdon Street. 


Now Edition, with a Supplement, containing additional Word* and further Illustrations, iu 
2 Vols. I to, £4 14s. Cd. ; half-hound iu Russia, £5 1C*. Od ; Russia, £U 12*. 

D R. RICHARDSON’S NEW DICTIONARY of the ENGLISH 

LANGUAGE. Combining Explanation with Etymology, and copiously Illustrated by 
Quotations from the best Authentic*. 

Tho Words — with those ol the saute Family— aro traced to their Origin. 

Tho Explanations aro doducod from tlio Primitive Moaning through the various Usages. 
Tho Quotations arc arranged Chronologically, from tho Earliest Period to tho Present Timo. 
*.♦ The SUPPLEMENT separately, 4to, I2s. 

A SMALLER EDITION, without the Quotations, 8vo., ISs. 

“ It Is an admlrablo addition to our lexicography, supplying a groat desideratum, as 
exhibiting the biography of each word, its birth, parentage, and education ; tho changes that 
have befallen it, tho company it has kept, ami the connections it has formed, by a rich scries 
of quotations, all in chronological order. Tills is such a Dictionary as, perhaps, no other 
language could over txsut,"— Quarterly Roviow. 

“ A work indispcusublo to ovory one who is curious in his mother tongue, and without 
which no library can bo considered complete.”— Spoetator. 

London : Boll nnd Daldy, ISO, Fleot Street. 


Fcp. Svo. , 2s. Od. 

P ARLIAMENTARY SHORT- 

HAND (Oflicial System). By THOMP- 
SON COOPER. This is tlio system univer- 
sally practised by the Government oflicial 
Reporters. It has many advantages over tho 
system ordilinrily adopted, and has hitherto 
iicen inucccKriblc, except In a high-priced 
volume. 

Price 4s. tho Eighth Edition of 

T H E MANUAL of BOOK- 
KEEPING ; or Practical Instructions to 
tho Manufacturer, Wholesale Dcalor, and 
Retail Tradesman, for keeping nnd balancing 
their Books in an easy and simple manner : 
to which is added, for the use or Schools ana 
Young Persons, a complete sot of Account 
Books for an entire Year. By An EXPE- 
RIENCED CLERK. 


Fcp. 8vo.. 6«. ( 

PROLOG Y in tho GARDEN; 

vT or, tho Kossibi In the Flint Pebbles ami 
their Teachings. With IOC Illustrations. By 
Hie Rev HENRY ELEY, M.A., Vicar of 
Broomfield. F.s-cx. 

•• We cordially welcome whatever tends to 
make this fascinating science more generally 
accessible. We may now literally study 
geology in our gardens, for Mr. F.lcy show* us 
that numberless beautiful fossils are to bo 
found in our gravel paths, and that wo may 
there fine convincing proofs of many of thoeo 
vast physical changes which have prepared 
this earth for Us prcscut inhabitants.”— 
Notes and Queries. 

Second Edition, 18tno., Is. 

T HE FIRST BOOK of BOTANY. 

Boing a Plain and Brief Introduction 
to that Science for Schools and Young Persons. 
By Mr*. IAJUDON. Illustrated with 88 
Wood Engraving*. 


London : Bell and Daldy, 180, Fleet Street, 


AGENTS roa the CUEMIC Vt. NEWS.— New York, liailllfrrc Brothers, 4 -io, Broadway ; San Francisco, H. P. Wakclce, font n Street ; 
Paris, (I. Fowler, English Bookseller, 279. Hue SL Huuort (near the Madeleine). 

Eegititerecl for Transmission Abroad. 
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JANUARY 19, IWL 

NEW WORKS AND NEW EDITIONS 

PUBLISHED BY 

GRIFFIN, BOHN, & COMPANY, 

10, BTATIONERS’ HALL COURT, LONDON, E.C. 


Mnssit*. GRIFFIN, BOnN*, and Co., boa to annonnco that tboy liave purchased from the Executor* of the late Mr. Rogue the entire flock 
and copyright of Henry Mayiiew's well known Work, ‘-LONDON LABOUR and the LONDON POOR,” comprising the Completing Portico 
consisting of new matter never before published. 


LONDON LABOUR AND THE LONDON POOR: 

A CYCLOPAEDIA OP TIIE CONDITION AND EARNINGS OP 

Those that Will Work, Those that Cannot Work, and Those that Will Not Work. 

BY HENRY MAYHEW. 

WITH NUMEROUS ENGRAVINGS FROM PHOTOGRAPHS. 

Mr«tns. GRIFFIN, BOHN, A Co. nro happy to state that no further delay can. by any possibility, take place in tho publication of 
“LONDON LABOUR and tho LONDON POOH," at tho whole of tho unpublished portion of the Work is in type, and will be issued with 
regularity. 

Messrs. O B. and Co. beg to call attention to the Content* of these Volumes, in the highest degree iutorcutuig to the Philanthropist, and 
truly verifying tho pruvorb, tout ‘‘Truth is stranger than Fiction.” 

Vot. I ~ W.mdoring Tribe* in General— Costermonger* and other Street Folk— Saturday Night Markets— Coster Lads— Coster Girls— Penny 
Gaffs— -Street Sellers of Fi-b—Billiugsgatu— Street Sellers of Fruit and Vegetables — I he Streot Irish : tbeir Religion, limes, and Education— 
Street Seller* of Game, Poultry, Ac. — Street Sellers of Flowers. Shrubs, Ac —Street Sellrrs ol Linen Stuff- Street Seller* oi Eatables and 
Drinkable! — Street Seller* of Stationery — l'attcrcrs— Low Lodging Houses— Street Poets— “ Gallows” Literature— Writer* of Begging Letter* 

— Street Sellers of Manufactured Articles — Swag .shop*— Cheap Johns— Hawkers, Pedlcrs, Packmon— Statements of inmates of Low lodging 
Houses — Meeting of Thieve. — Wuinuu Stroot Sollors — Children Street Soliei*. I 

Vot.. II — Street Seiler* of Second-ham! Article*— Petticoat Lane — Rosemary Lane — Strcot Sellers of Livo Animal*— Stroot Sellers of Mineral , 

Production* mid Natural Curiosities— Street Buyer*— Street Jew*— Street Finders — Mudlarks— Dredgers— Sewer Hunter*— Dustmen— Sweeps 
— Scavengers — Street Orderlies — Nightmon — Crossing Swc«[>er*. 

Vol. III. — Destroyers of Vermin — Rat Killer*— Street Exhibitor*— Punch — Acrobats— Jugglers— Conjuror* — Clowns — Strolling Actors, tc. 
Ac.— Street Musician*, English and Foreign — Sltcot Vocalists — Street Arti»U — Exhibitor* of Trained Animal* — Skilled and Unskilled Labour 
— Garret Muster* — lb IP* Eye-Maker— Coaihcavcrs — lkiUastinon — Lumpers— 1 lock Lrbourcr*— Watermen— Lightermen and Steamboat Men— 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On Numerical Relatione between Equivalent* *,' 
by M. Caret Lea. 

Tn papers on this subject, published in the January and 
May Numbers of this Journal for i860, 3 I endeavoured 
to show that a large number of so-called elements could 
be arranged in seriated groups, the members in each 
series differing from each other by a common quantity, 
in most eases the number 44, or one approximating to it. 
I endeavoured to show that not only were these groups 
natural groups, but that the chemical properties of the 
members of each group corresponded in many eases with 
their position in it. These observations seemed to favour 
the view at present gradually gaining ground, that those 
bodies which we have os yet faileij to decompose, we 
have not proved to be elementary. 

An interesting and elaborate paper, by Gustav 
Tselicrmak, published in the “Proceedings of the 
Academy of Science of Vie nna,” and extracted, in an 
abridged form, in Knopp’fl Centralblatt, July 4, i860, on 
the subject of the law of volumes of liquid chemical 
compounds, affords a support to the views above ex- 
pressed, from a new source. The author therein shows 
that many of the substances usually classed as elements 
comport themselves in the physical properties exhibited 
by their combinations as compound bodies, and that it is 
possible from these physical properties to determine, 
hypothetically, the number of “physical” or absolute 
atoms which ho supposes to be contained in a chemical 
atom of such body or pseudo-clement. He endeavours 
to show that it is possible to calculate the specific gravity 
of a liquid from its atomic weight and tno number of 
simple (chemical) atoms in its compound molecule, as 
data, but that the results lead to the immediate inference 
that each chemical atom contains, with few exceptions, 
several physical atoms. 

For particulars of his theory I must refer to the 
original paper, but some of his results are as follows : — 


If now wc arrange the first six of theso 

substances 

parallel series wc shall find 




Atomic 

Physical 


weight. 

atoms. 

Sulphur . - . 

• 3 * 

4 

Oxygen . 

• 16 

2 

Difference 

• 16 

2 

Chlorine . 

• 3 S ‘5 

4 

Fluorine. 

. 19 

2 

Difference 

. 165 

•% 

Phosphorus . 

• 3 * 

4 

Nitrogen 

• *4 

2 

Difference 

• »7 

2 


Thus, a common difference in each case amounting to 
16-17 corresponds with a difference of two of the physical 
1 atoms into n Inch Tschcrmak divides the chemical atoms. 

If now we put O — • 20, Cl = aol, P = 21), tho 
approximate difference between S and O, Cl and F, &e. 
(16-17) = *A\ the difference (48) between S and 
Se = A" and the difference (44-45) between tho terms 
: of the nitrogen series = A, we can express the whole 
of three important series in terms of these six quantities, 
so that at one und tho samo timo both the numerical 
value of the atomic weights and the number of 
Tsohermok’s physical atoms shall lie correctly expressed. 




Symbols. 

At. weights 

Physical 

atoms. 

A. Oxygen group 

* 

• 



Oxygen . 

• 

a. 

16 

x 

Sulphur . 

• 

SiA's 

3 * 

4 

Selenium 

« 

o-a'Ja” 

80 

5 

Tellurium 

• 

o : a':A" 3 

128 

6 

B. Chlorine 

group 

: — 



Fluorine 

• 

fb 

>9 

% 

Chlorine 

•- 

fl.'A 1 ; 

35’5 

4 

Bromine 


fljA',A 

So 

5 

Iodine . 

« 

fl.A'-jAc 

*^7 

6 


Phyntrwt atoms 
to cacti 

choinical atom. 1 


o (O = 16). . . .2 

S (S — ja) . . . .4 

F ^ 

Cl 4 

N 2 

P 4 

As . . . . .5 

Sb 6 


* Anrrican Journal of Seience anil Atit, vol. xxx. 

’ &• Chemical New*, vol. 1. p. 169. 

* Ttienc mimtter* are taken from the table of mean numliera, p. 508 
f Cniralblalt, [and are those subsequently used by tho author for 

tt«rminU>K the " physical atomic weights ” = 


C. Nitrogen group : — 


Nitrogen . n 3 

*4 

2 

Phosphorus . n_, a', 

3 * 

4 

Arsenic. . n 3 A' 2 A 

75 

5 

Antimony . u 2 A'jA 2 

120*3 

6 


In which table the number of radicals by which tho 
chemical atom of each body is expressed corresponds 
with the number of Tschermnk’s physical atoms, while 
their numerical value is equal to tho atomic weight of 
the body. 

Thus, tellurium o, a '■> A would 1 m vo two each of 

! three radicals, in all six, agreeing with the number 
of physical atoms assigned to it, while their vnlue 
2 x 8 + 2 x 8 + 2 x 48 = 128, at. wt. of tellurium. 

These observations of Tschcrmak, taken in connection 
with the numerical relations which exist between atomic 
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( CnrviCAi. Xnrs, 
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The Action of Oxygen on Aniline — On Coni Gas. 


weights, give rise to very interesting results, and if the 
conclusions which lie arrives at from his experiments 
should be confirmed, they cannot fail to exercise a very 
important influence on the progress of chemical science. 


On the Action of Oxygen on Aniline, by 
Professor C. F. ScrtoNUElN, of Basic. 

Anii.tne, for so many reasons one of the most remark- 
able organic compounds, possesses a special interest, on 
account of the peculiar relation in which it stands to the 
three modifications of oxygen. 

Action of Ktratire Ovrfreit. — A piece of white 
filtering-paper, moistened with colourless aniline, when 
introduced into strongly ozonised air, is coloured first 
brownish-red, then brown-red, rapidly passing into deep 
brown ; and I may hero remark that this rapid and 
powerful browning of the aniline is one of the most 
delicate reactions of ozone, and fully equals, in this 
respect, pyrogallic acid and lucmatoxylinc. The result 
of this oxidising action of <-) on aniline is a solid, deep 
brown substance, which is scarcely soluble in water, but 
is readily taken up by aniline itself, as well as by alcohol 
and ether, whereby the fluids arc coloured deep brown. 

It is scarcely necessary to observe that aniline through 
which a stream of ozonised air is passed becomes rapidly 
coloured brown, in consequence of the production of the 
before-mentioned resinous body. It is, however, very 
probable that during the action of the ozone upon the 
aniline many other products of oxidation result which 
desirve investigation. For the information of anyone 
who may take this subject up, I may observe, that the 
brown, resinous body is destroyed by the prolonged 
action of (-), inasmuch ns a piece of paper, moistened 
with aniline, if left long enough in an atmosphere 
powerfully ozonised, will be eventually bleached again, 
and then contains a substance which powerfully reddens 
litmus-paper, and which is probably oxalic acid. 

Combined 0 acts upon aniline like free 0 ; for wo find 
that this substance is minified at ordinary temperatures 
by all the ozonidcs, just as it becomes brown by the 
action of free 0 , the ozonidcs, of course, losing their 0 
at the same time. This may be conveniently illustrated 
by placing in watch-glasses small quantities of the 
oxides of gold and silver, the binoxides of lead, manga- 
nese, &c., and pouring over them a few drops of aniline, 
which immediately becomes brown. If a solution of 
permanganic acid or permanganate of potash be shaken 
up with aniline, it gives immediately a deep brown preci- 
pitate, consisting of oxide of manganese and the brown 
resin, which latter may be extracted by alcohol. 

NO, — according to my view, NO- + 20 — is remarkable 
among the ozonidcs for the energy with which it acts 
upon aniline, and may be compared in this particular 
with ozone itself. If so small a quantity of NO, vapour 
as to be scarcely perceptible cither to the sight or smell 
is introduced into a bottle, a piece of paper moistened 
with aniline will be coloured precisely as if ozone itself 
were present : and if a quantity sufficient to slightly 
colour the vessel be present, tho paper becomes immedi- 
ately deep brown, with the production of white vapours, 
which surround tho paper. 

It is well known that 0 is able to combine as such 
with Gunincuin resin, and to form an organic ozonide, 
which is coloured deep blue, and is soluble in alcohol. 
Aniline greedily abstracts 0 from this as from the 
inorganic ozonidcs, so that tincture of Guaincum, of the 
deepest blue, becomes instantly yellowish-brown when 
mixed with aniline. 


Action of Ponitire Oxygen. — While, ns 1 have 
shown, both free and combined 0 powerfully oxidises 
aniline, all the compounds containing 0 are quite inactive. 
Thus, for instance, IIO + 0 may remain for days in 
contact with anilino without cither the one becoming 
decomposed or the other resinified. Neither have 
KO + 20, N 2 Oj + 0, or BaO + 0 any action upon aniline, 
inasmuch as they leave it quite uncoloured. The so-called 
ozonised oil of turpentine contains its disposable oxygen 
in the 0 state, and is, therefore, an organic nntozoiiide. 
As is the ease with IIO + 0, &c., so is this turpentine oil 
chemically inactive towards aniline, however much it may 
be laden with 0. The two fluids, when mixed, remain 
quite colourless, and no 0 is taken up by the aniline. 
These facts seem to me to prove beyond doubt, that 
positive oxygen behaves towurds aniline precisely ns it 
does towards pyrogallic acid, — that is, 0 produces no 
oxidising effect upon this substance, otherwise so greedy 
of oxygen. 

Action of Central ©v.vircn. — Neutral oxygen acts 
upon aniline apparently ns such, ns it is well known 
that aniline in contact with pure, or atmospheric oxygen 
becomes coloured and resinified, which is, without doubt, 
an oxidising'nction. I find, however, that, cateris paribus , 
this change occurs more rapidly under the influence of 
light than in darkness. 50 grammes of colourless 
aniline, shaken up in a pint bottle with atmospheric 
oxygen, appeared to be coloured a deep brown, after 
standing for four days in diffused light, while aniline, 
under otherwise perfectly similar circumstances, but 
kept in the dark, appeared to be very little changed. 

According to my observations, the rcsinification of 
aniline and the charging of oil of turpentine with 0, 
takes place in the presence of light very much faster than 
in the dark ; in fact, illuminated oxygen generally acts 
ns 0, and produces oxidations which, in darkness, either 
do not take place at all, or, at most, very slowly. I am, 
therefore, inclined to assume that oxygen, as such, has 
no oxidising influence upon aniline. 

From these investigations, it is clear that facts are 
rapidly accumulating which tend to show that the 
chemical relation of oxygen to other bodies is intimately 
connected with its allntropic state ; and I have no doubt 
that the number of these facts will daily increase. YVe 
must, therefore, bo prepared to modify, or entirely 
relinquish, our previous conceptions of “ chemical 
affinity.” I often feci that it is impossible to obtain a 
clear notion of, for example, the words, “ The affinity of 
oxvgcn for phosphorus,” Ac., if wo wish to express any* 
flung more than the mere fact. I must confess that the 
prime cause of chemical combination is still to me a deep 
mystery. — Journal fur Prakt. Chcmie, bd. Ixxxi. p. 5. 


TECHNICAL CHEMISTRY. 


On Coal Gas, by the Per. W. II. Bowditch. 

(Continual from pagt 84.) 

Conl-gas, quite free from sulphide of hydrogen, when 
passed through hot lime, blackens lead-paper, showing 
that masked and hitherto irremovable compounds have 
been so altered os to be easily rcmoveablc. The lime 
docs not take up sulphide of hydrogen, but becomes 
gradually, j et very slowly, darkened by the deposition 
of tur anil carbon from vapour of bisulphide of carbon. 
The reaction with previously dried slaked lime com- 
mences at 108 2 F., and continues through tho whole 
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range of temperature up to redness. At a red heat the 
sulphur of the bisulphuret of carbon and other sulphur 
compounds unites with the lime and forms sulphide of 
calcium. Practically very high temporal urcs arc useless, 
as the hydrocarlxms of gas begin to be decomposed 
about the melting-point of lead, and to deposit their 
carbon upon the not lime. Fortunatoly injurious tem- 
peratures are not required. I have frequently freed gas 
from every trace of sulphur, so that upon combustion no 
sulphurous acid was generated, by employing lime so 
heated as not to deposit any carbon, and removing the 
sulphuretted hydrogen evolved in the hot tube by ordi- 
nary hydrate of lime. 

'Ihc same gas passed through hot clay gradually 
darkens the clay by forming sulphide of iron, and, when 
the blackness has reached the end of the tube contain- 
ing the clay, lead-paper is blackened by the passing gas. 
The clay treated with an acid evolves sulphide of hydro- 
gen. Carbonic acid is evolved in both cases. It is thus 
roved that bisulphide of carbon, in tho presence of 
ydrogen passing over hot hydrate of lime, is decom- 
posed, and that its sulphur becomes united to hydrogen. 
Coal-gas always contains a considerable quantity of 
hydrogen, so that, if it contain vapour of bisulphide of 
carbon, the process I have the honour to describe will 
effect its removal. The samo process will brenk up the 
impure naphthalin compound and convert its sulphur into 
sulphide of hydrogen ; nml the employment of clay in 
the ordinary purifiers, before the gas parses through the 
hot ones, will so arrange the elements of certain other 
sulphur compounds as to enable the manufacturer to 
remove their sulphur ns sulphide of hydrogen. Snlpho- 
cyanidcof ammonium is decomposed by the heated lime, 
and its sulphur is liberated as sulphide of hydrogen. 
The only requisite for complete success was that no 
injury should be done to the light-giving materials of 
gas while removing the impurities. I have passed the 
principal illuminating constituents of coal-gas through 
the hot lime and cloy, aud find that they are not injured. 
The temperature which suffices for purification is not 
high enough for injury. Tho photometer shows that 
coal-gas is not injured. 

The quantity of tar in gas ns supplied to consumers, 
and the evil of its presence ns a source of sulphur, arc 
not considered as, I think, they deserve to be. It is 
exceedingly rare to find gas free from tar, and I never 
jet met with tnr which did not contain both nitrogen 
and sulphur. Part of this tar is combined with ammo- 
nia in some manner, and may be obtained by passing 

f as through a bottle containing pebbles moistened with 
ydrochloric acid. Part is united to naphthalin, as I 
have already mentioned; part is united to benzole 
vapour, and part to other hydrocarbon vapours, such ns 
paraffin, if two instances within my own knowledge be 
sufficient to justify a statement in reference to gns in 
general. In one instance I passed gas through a metal 
vessel filled with a number of wire-gauze diaphragms 
and kept below 3*" F. Some cakes of solid paraffin 
were found floating upon the water which had been 
placed in the vessel before commencing the experiment, 
and a mixturo of tarry oils which had deposited the 
paraffin. In another instance, an old gas-holder was 
about to be replaced by a new one, and on the water of 
the tank in which the old gas-holder had worked, there 
was found upwards of a thousand gallons of a dark- 
coloured fluid. All but two carboys were sold to a tnr 
distiller. These two carboys were left exposed to the 
air without corks for some time, and when the manager 
of the gas-works went to get me some of the fluid for 


examination, I10 found that the whole contents had 
evaporated. I had previously, however, obtained about 
half-nii-ounce of the mixture. It contained paraffin, 
naphthalin, and tho oils which accompany paraffin. 
Nearly a fifth of its weight of solid pitch was obtaiued 
by distilling off the hydrocarbons. A quantity of sul- 
phide of hydrogen and ammonia were evolved during 
the distillation, and some of the most stinking com- 
pounds I ever met with produced from coal. From 
these two instances it is clear that some, or perhaps all, 
of the volatile hydrocarbons in gas possess the power of 
upholding tar with them in their vapours ; nnd it is 
proved that this tar is no inconsiderable source of tbe 
sulphurous acid produced by the combustion of gns as 
at present purified. 1 have obtained tnr containing 
sulphur from every specimen of commercial lienzole 1 
have examined ; and as this will evaporate at common 
temperatures without leaving a residue, wo are justified 
in the presumption that tar thus united to benzole exists 
in gas. 

The best method of showing the tar in gas is to pass 
it through or over well-purified coal-oil, and sulise- 
quently through a good condensing arrangement. I 
have known colourless coal-oil become of a dark maho- 
gany colour, and have separated sulphuretted hydrogen, 
ammonia, and solid pitch by distillation. 
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A Course of Ten Lectures on Inorganic Chcmistr y, by Dr. 

EmvARn Fuaxki.ano, I'.it.S., Lecturer on Chemistry at 

St. Bartholomew's Hospital. 

Ll!CTlKE I. 

Chemical Affinity — Mvrle of its Action — Distinction from 
Other Dowers of Matter. 

I cannot commence the present f curse of lectures without 
a word of apology to a considerable proportion of my 
hearers on account of the very elementary character 
which I shall find it necessary to give to the first 
lectures of the course. It seems to me that one of the 
objects of such a course as this is to afford to beginners in 
chemistry an opportunity of making themselves acquainted 
with the fundamental and elementary principles of that 
science, so that they may be able, without difficulty and 
with pleasure to themselves, to listen to the discourses 
upon the higher phenomena and recent discoveries of 
science which peculiarly characterise this Institution. 
I trust, therefore, I may claim the kind indulgence of a 
considerable proportion "of my more instructed audience, 
whilst, in the first few lectures, I treat of those very 
elementary matters with winch some of you arc quite as 
familiar as myself. 

The material objects by which we are surrounded are 
constantly undergoing changes of a more or less striking 
character. Thus, water assumes, when it is exposed to 
the cold of winter, the condition of ice, and. v.l.eu sub- 
mitted to a higher temperature, 1 --ja.es converted into 
steam. Frequently tho blue sky becomes suddenly 
darkened by masses of cloud, from which Issue thunder 
and lightning. The farmer and tbe gardener east into the 
earth seeds, which spring up and gradually develope 
themselves into the stems, branches, and leaves of plants. 
In the autumn these leaves fall to the ground, and there they 
undergo decay and gradually disappear altogether ; whilst 
the iron nails bv which sonic of those plants were trained to 
tho wall have become covered with a red material which 
wc all know as the rust of iron. Now, all these changes 
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are produced upon matter by certain agencies which we 
term forces. Thus, the change in the condition of water 
is supposed to arise from the action of two antagonistic 
forces, namely, heat and cohesion. The phenomena of 
the thunder-cloud are due to electricity. The springing 
up of seeds into the leaves and branches of plants is due 
to an aggregation of fort es, to which the very inappro- 
priate term of ‘‘ the vital force ’ ’ has been applied; whilst 
the decay of the leaves after they have fallen to the ground 
by the attraction of (/rarity, and the rusting of the iron nails 
are due to the chemical force. This is the force we shall 
have to consider, it is closely associated with the other 
great powers of matter ; and it is not always easy to dis- 
tinguish between the operations of the chemical force and 
those of the other powers. Both chemistry and physics 
— the latter being the science which treats of the remain- 
ing forces of matter,— deal with the changes which bodies 
undergo, with especial reference to the causes of those 
changes, and, consequently, these two branches of science 
are very closely associated together. 

The phenomena of the chemical force are, however, of 
such a character that, with a little preliminary explana- 
tion, we shall be able to distinguish them from those of 
the other forces. 

In the first instance, it is absolutely necessary for the 
operation of the chemical force that we should have two 
different kinds of matter. No two portions of the same 
matter arc capable of causing the manifestation of this 
force. Iron brought into contact with iron manifests no 
chemical action. Sulphur brought into contact with 
sulphur likewise produces no chemical effect. But if we 
bring together iron and sulphur, these two bodies, under 
favourable circumstances, are capable of exerting chemical 
force, or “ affinity” as we term it. Now, let us examine 
some of the peculiarities of this force, and especially some 
of the marks by which it is distinguished from the other 
powers of matter. In the first place, with regard to the 
chemical force, allow me to refer you to these memoranda 

( pointing to a diagram], which may be regarded as the 
leads of my lecture. In the first place, the chemical 
force always changes the properties of the bodies sub- 
mitted to its influence. AA'e have always a change of a 
more or less striking nature,— a permanent change, so to 
speak, impressed upon matter upon which this force acts. 
For instance, we have here the bright metal, iron, and 
here we have enclosed in this jar the clement oxygen, one 
of the constituents of our atmosphere. These two sub- 
stunccs are capable of uniting chemically, but in doing so 
they undergo such a complete change that it would be 
impossible for any one, without knowing the fact, to 
recognise either the one or the other in the compound— rust, 
or oxide of iron, — which is formed of these two elements. 
In the same way this bright liquid metal, mercury, unites 
with oxygen, and produces this beautiful solid red binoxide 
of mercury, which is as unlike the substances of which it 
is composed as possible, the one being liquid, and the 
other an invisible gas. 

This change of properties never takes place when any 
force other than the chemical force is exerted upon 
matter. If, for instance, I expose a piece of this platinum 
wire to the influence of heat, I get a phenomenon 
which is termed incandescence ; the platinum wire becomes 
heated to redness, and may be maintained at this tempera- 
ture for any length of time. At a higher temperature I 
could fuse it and run it into a single globule, or mass, 
but when tooled it possesses its original properties, 
quite unchanged. It possesses the same metallic proper- 
ties ; and, even if we were to fuse it to a globular mass, 
we might draw it again into wire of the same character as 
this. Here is another metal, not quite so brilliant on 
the surface, perhaps, as the platinum wire, and I will 
expose this to the same influence. You see this wire 
presents perfectly different phenomena from those we 
observed in the platinum wire. AVe have brilliant com- 


bustion, and we have the wire converted into a friable 
material here, which it is almost impossible to collect, — 
into a substance which is termed magnesia ; we have 
converted, in fact, our bright, silver-like metal into 
magnesia. In the latter case we have had an exercise of 
the chemical force, which changes the properties ; in 
the former, only heat was exerted, which left the matter 
with its original properties unimpaired. Now, no mere 
mechanical mixture of two portions of matter can produce 
a body possessing properties completely different from the 
two substances so mixed. I have here, for instance, a 
mixture of sulphur and iron in a state of fine division. 
The mixture is very intimate indeed, although, when 
examined closely, we may certainly perceive the particles 
of the two different substances ; but unless we closely 
examine the mixture we do not readily detect the separate 
constituents of which it is composed. This mixture, 
however, possesses properties intermediate between these 
two substances ; or, rather, I should say, it possesses the 
properties of both constituents. A\ r e have still in this 
mixture sulphur, as such, and iron, as such; and we could 
manifest their properties by a little patience, and, by a 
magnifying glass, we could take out the particles of iron 
from the particles of sulphur with which they are mixed. 
AVe con do this, however, much more effectually by means 
of a magnet, — for instance, by means of this powerful 
magnet, which will, I hope, enable us to separate these 
two elements from each other. [The Lecturer then spread 
a portion of the mixture upon paper, and ’placed it over 
the poles of a powerful electro-magnet.] 

AA'c arc now about to submit the mixture to the action 
of magnetism ; and you see how the little particles of iron 
rush away from the sulphur, and gather over the poles of 
the magnet. AA’e can thus separate the iron better than 
by other means. Now, such a separation as this, either 
by taking up the particles under the microscope, or by 
submitting tne mixture to the action of the magnet, cannot 
be effected upon a true chemical compound. Here I have 
a compound of these same elements, united in the same 
proportion in which they were there mixed. Here they 
are chemically combined — there mechanically mixed. 
Now, we will see what the difference will be in the deport, 
ment of these two substances over the poles of the 
magnet. You sec we have not the slightest tendency to 
separation or accumulation over the poles of the magnet. 
These two substances nre so completely mingled that this 
magnetic attraction is utterly unable to separate them 
from each other. Further, we can very readily ascertain 
the difference in properties, with regard to the magnet, 
between the mixture and the chemical compound. Here 
we have two equal weights in these two scale-pans, the 
one on this hand [pointing to the right], consisting of the 
mixture, the weight in the other pan consisting of the 
chemical combination of the sulphur and the iron. Let 
us try now whether these bodies— you will recollect that 
in both scale-pans we have exactly the same weight of 
iron, and also the same weight of sulphur in both cases — 
let us now try whether there is any difference with regard 
to the magnetic attraction which tbis large piece of appa- 
ratus is capable of exerting upon these two portions of 
matter. [The Lecturer then attached the scale-pan, con- 
taining the mechanical mixture of the sulphur and 
iron to the end of the lever.] You see at present, before 
the contact of the magnet with the battery is made, this 
scale pan exactly balances the long lever at the other side 
of the point of suspension. Now we will put upon the 
lever a weight, to ascertain the amount of attracting 
force. [The contact was then established, and the scale 
pan was attracted down to the magnet.] There is now 
an amount of attraction exerted sufficient to sustain this 
considerable weight upon the lever. I will now introduce 
our mechanical mixture of the same elements in, exactly 
the same proportions as they exist in the chemical com- 
pound. [The pan containing the mechanical mixture was 
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then detached, and the one containing the chemical com* 
pound was suspended from the lever.] As we have 
equal weights here, you see this other portion of matter 
is capable of exactly balancing that rod. And now when 
the magnetic force is applied, you see we have no attraction 
here ; it has all disappeared, and it would be useless to 
suspend the weight on the other side of the point of sus- 
pension. So you see where chemical action has been 
exerted upon the two different bodies, the magnetic attrac- 
tion has undergone a change ; it is now attracted with a 
scarcely appreciable amount of forco when the chemical 
union has taken place. 

This change of properties manifests itself also in a 
variety of other ways. Sometimes it is seen in a change 
of state of aggregation ; when for instance, one form of 
matter is converted into another form. Sometimes liquids 
are converted into solids when they are brought 
under the influence of this particular force. Here I have 
two perfectly limpid liquids, which I dare say on mixture 
will assume very nearly, if not quite, a solid form. [The 
liquids were then poured together.] You see the mass is 
gradually thickening. Now it has so far solidified, that I 
dare say we may invert the vessel without any part of the 
mixture falling out. [The vessel was inverted with the 
result anticipated.] Even under the influence of this 
peculiar force, gaseous matter itself, colourless, invisible 
gas, may be condensed into a solid form. Here are two 
colourless and invisible gases, which wc may, in like 
manner, bring into contact ; and wc know that between 
these two gases, there exists a certain amount ol' chemical 
affinity, which will enable them instantly to unite, and to 
produce a white solid body which will gradually subside 
into the lower of the two vessels, constituting a layer of 
solid matter very much resembling snow. The two gases 
are, in fact, hydrochloric acid and ammonia, and produce 
the well-known solid chloride of ammonium. 

This c hange of properties is also sometimes characterised 
by an alteration in the colour of bodies. Here, for 
instance, are two bodies, between which the chemical 
force is capable of acting. I pour them together, and you 
see we get, at first, a yellowish body, which afterwards 
changes into salmon colour, and will, I dare say, ultimately 
change to scarlet. [The two colourless solutions were 
then poured into one vessel.] These two solutions were 
at first colourless, and you sec we have a very striking 
colour produced. 

Change of temperature is also a very frequent — indeed, 
I may say, a constant — accompaniment of tnc action of the 
chemical force. There is no case of chemical action in 
which a change in the temperature of the particles does 
not appear. Generally the change is in the direction of 
elevation of temperature. I will endeavour to render 
this visible to you by a little apparatus here, which I 
shall, perhaps, have frequently to use in these lectures. 
I will, therefore, describe it now. It is the thermo- 
electric pile, which shows minute differences of tempera- 
ture in such a mnnner as to make them visible to a 
number of persons at once. This is the instrument to which 
1 refer — it consists of bars of antimony and bismuth ; and 
when heat is applied to the ends of these bars it causes 
the needle of the galvanometer to deflect. If I breathe 
upon one end of this pile, or expose it to any sort of heat, 
I at once get a deflection of that needle ; and if you notice 
the direction in which the deflection of that needle takes 
place, it will enable us to appreciate with the same instru- 
ment a difference of temperature in the opposite direc- 
tion, — I mean when we have cold produced. When wc 
have got this needle again to zero, 1 will place in front of 
this pile a mass of ice; and I think wc shall find that the 
needle will then deviate from its original position in a 
direction opposite to that whicn it took in the first case. 
As the difference in the temperature, however, here is, 
perhaps, scarcely so great as in the former case, wc shall, 
perhaps, not get so strong a manifestation, and it is, therc- 
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fore, important that the needle should be brought ns nearly 
as possible to zero before wc expose this end of the pile 
to the ice. [A piece of ice was then applied to the end of 
the pile, but the deflection wns not very marked.] I think 
we shall get our result better if wc bring the ice nearer to 
the little bars of bismuth and antimony. [The ice was 
placed nearer.] You sec, now, that is the opposite direc- 
tion to which the needle moved before. If a heated sub- 
stance is placed at this end of the pile the needle then 
moves in one direction. When a cold substance is placed 
there the needle then moves in the other direction. 

Now, we will first try to get the effect of elevation of tem- 
perature by the action of this chemical force. Here I have 
two liquids which possess a very powerful affinity for each 
other— namely, concentrated sulphuric acid and water. 
I will mix them together, and I believe the vapour 
arising from the mixture, which is very considerably 
heated, is almost sufficient to show elevation of tempera- 
ture. But we will not be satisfied with that. I will put 
the mixture in front of the pile, as I want the experiment 
for comparison with the subsequent one. Here, then, we 
have a source of heat, for we have really obtained an 
elevation of temperature, and you see the needle obeys 
the impulse and travels round in this direction, indicating 
that the mass placed in front of the pile here has a 
temperature higher than that of the Burronnding air. 
Now, there are some circumstances under which the 
opposite effect is apparently produced. It is, I believe, 
only apparently so ; but it appears to a very considerable 
extent in some cases. If I mix this powdered salt — tho 
sulphate of soda — and hydrochloric acid, I have great 
chemical action exerted between these two substances ; 
in fact, the sulphate of soda becomes to a great extent 
broken up in its chemical constitution, new compounds 
are formed, and a very marked depression of temperature 
takes place in the mixture. The mixture has now become 
very much colder, — much colder, in fact, than ice,— and 
the deflection of the needle towards the cold side will be 
considerably more powerful than it was in the case of the 
block of ice. Let me try it. We will place our mixture, 
which we expect to be reduced in temperature, in the 
same position as that previously occupied by the other 
vessel, and let us see if we get any result. We must 
remember, however, here, that our mixture is placed 
as the block of ice was at first, — at a considerable 
distance from the extremity of the pile. It is just possible 
we may have to place it nearer. [The galvanometer 
indicated a reduction of temperature.] No; I see there 
is no occasion for that ; the effect is visible even 
at this distance. The red end of the needle is travelling 
towards you, indicating a depression of temperature 
in the mixture, and if we were to remove this and 
bring it nearer to the bars of bismuth and antimony, 
that effect would be greatly intensified ; but it is visible 
euougb now. In these cases, however, where a de- 
pression of temperature results, apparently, from the 
action of chemical affinity, I do not believe it is so in 
reality. I believe, in this case even, we have some 
elevation of temperature, and that in every case where 
the chemical action msucs we have heat evolved ; but by 
the peculiar chemical action which ensued in this case a 
certain quantity of matter is liquefied— a certain quantity 
of solid water, for instance, in this salt becomes liquefied ; 
the heat is rendered, as it is called, latent, causing a 
depression of temperature in the whole mass of matter ; 
I believe in all these exceptional cases heat is evolved, 
and it is only because, under some circumstances, there 
is a greater amount of heat rendered latent than evolved 
that we have this apparent depression of temperature. 

A change in the taste and odour of substances is another 
result of the action of the chemical force. This, however, 
we may pass over. 

Change in the medicinal properties of bodies Is also a 
very frequent occurrence when chemical action takes 
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place. For instance, chlorine is an exceedingly poisonous 
and suffocating gas, so that two or three cubic inches of it 
taken into the lungs would produce almost instant death ; 
it is one of the most poisonous substances there is, when 
taken into the lungs in a concentrated form. Sodium 
is also a substance which would produce the most injurious 
effect if taken internally. But these two energetic sub- 
stances produce, by combination, common salt, one of the 
most innocuous bodies with which we arc acquainted. 
Arsenic, when in chemical combination with iron, forms 
an innocuous compound, which may be administered to 
animals with impunity. Also the elements of our atmos- 
phere form, by chemical combination, a substance possess- 
ing the most corrosive qualities. 

Another peculiarity of chemical affinity is its incapa- 
bility of acting at a distance. Most other forces arc 
capable of exhibiting their effects and exerting their 
influence through considerable portions of space. Here I 
have a little collodion balloon. If I just rub it with my 
hand I render it electrical, — that is, I excite a certain 
amount of electrical force. It will follow my hand when 
held at a short distance from it. Thus the electricity acts 
through space. You ore warmed by standing in front of 
a fire, although the intermediate air may be below the 
freezing point. A magnet also can exert its power through 
air or space filled up with glass, or through other solid 
substances ; but the chemical force is quite incapable of 
acting in this way. It cannot act through an appreciable 
apace. Let us put this to ns severe a test as, perhaps, we 
possibly could do. I have here a material which is 
capable of exerting a very powerful chemical action upon 
this liquid with which I have moistened the glass rod. I 
will now endeavour to bring the two substances — the 
liquid upon the glass rod and the powder upon the plate — 
as near as possible without touching. I have a drop upon 
the rod which might possibly fall upon the powder. 
[Shakes off the superfluous drop, and replaces the rod 
over the powder.] Now it is so near tliat the space 
between is hardly visible. I can hardly sec it myself. It 
might remain in this position for days or yours ; it is only 
by coming into contact that the force is capable of being 
exerted between them, and the energy of it is at once 
rendered evident. [The Lecturer then allowed the 
moistened rod to touch the powder, which at once 
ignited. 1 

In addition to actual contact between bodies, which we 
saw to be necessary even in the case of very powerful 
affinities, there is also required u certain amount of 
mobility between the particles. This Is another pecu- 
liarity of the chemical force, — in addition to contact it 
requires mobility of particles. As a necessary conse- 
quence of this, it follows that solid bodies cannot uct 
upon each other chemically ; and although there may be 
a few apparent exceptions to this general law, yet they 
are, I believe, most of them only apparent, and if closely 
looked into, will be found not to be exceptions, but to 
obey this law. 

1 have here two solid substances which possess a very 
powerful affinity for each other, but which do not act 
by being simply brought into contact, — not even by 
being reduced to a very impalpable powder and then 
thoroughly mixed together : they may be mixed ever so 
intimately, but still they do not unite. They are sulphur 
and iron. They do not unite now, and they would never 
unite even if kept together for any length of time ; but it 
is possible by causing fusion, or by liquefying one of the 
substances to induce chemical action. I am now going to 
show you an experiment which is one of the apparent 
exceptions to this law. I have two solid bodies here, and 
I shall show you that they do act chemically upon each 
other. [The two substances were contained in a mortar, 
and tire Lecturer exploded a portion of them by pressure 
with the pestle.] By means of the pressure which I 
apply to them I probably liquefy minute portions of the 


sulphur, and the two bodies then combine with very great 
readiness. The two substances 1 have in the mortar are 
chlorate of potash and sulphur ; and there can be no 
doubt that where the pressure is applied, liquefaction 
of the sulphur takes place, and that the sulphur then 
acts upon the chlorate of potash, and the heat then caused 
is sufficient to liquefy the particles around. 

In consequence of this necessity for mobility of par- 
ticles, the liquid and the gaseous conditions of matter 
are the most favourable for the exertion of chemical 
affinity ; because there we have complete mobility of 
particles. The particles are free to move in any direction, 
and that intimate union which is so essential for the exer- 
tion of the chemical force can with readiness take place 
between them. It is not very essential that both forms 
of matter should be in the liquid or gaseous state ; it is 
very frequently quite sufficient that one should be in this 
state. For instance, I have here dilute hydrochloric acid 
which can act upon marble ; the one is solid, and the other 
liquid. You see if I drop some of this upon the marble, 
the marble is acted upon and carbonic acid gas is evolved. 
Likewise a gaa may act upon a solid. You see if I intro- 
duce into this jar of chlorine some powdered antimony, it 
immediately takes fire when it comes in contact with the 
gas, thus showing that one of the bodies may be in the 
gaseous condition, the other remaining solid. 

It is perhaps scarcely necessary for me to remark, there- 
fore, that if a solid and n gas are capable of uniting by 
virtue of the mobility of the gas alone, two gaseous bodies 
which possess an affinity for each other can similarly be 
made to combine. Here we have two gases by which we 
may exemplify this. [The gases were contained in 
separate jars, one of which the Lecturei proceeded to 
invert over the other, bringing the mouths of the jars 
together.] We will bring the gases in contact. You sec 
they immediately combine energetically, producing a 
dense, reddish brown vapour, which is a compound of 
two substances, nitrogen and oxygen. It has very 
generally been supposed that the gaseous condition is 
inimical to chemical combination ; but wherever we 
have indubitable evidence of two substances having 
un affinity for each other, we find their affinities are 
exerted in the gaseous state. It has been said of oxygen 
and hydrogen, that the distance between their particles, 
when they are in the gaseous state, is an obstacle to the 
exertion of their affinities for each other ; but if so, when 
we expand their particles still more, they ought then to 
exhibit a still less tendency to combine. But this is not 
the case. If we take, for instance, a mixture of these two 
gases, and plunge into it a heated substance, they will 
readily unite. 1 had intended to plunge into this mix- 
ture [exhibiting a soda-water bottle containing a mixture 
of hydrogen and oxygen] a heated bur of iron, but it is 
not ready. A flame will do, or this iucandeacenf taper. 
The heat of this will expand the gases still more, [ l'he 
incandescent film was introduced into the mouth of the 
bottle, and the gases united with a loud explosion.] 
'Dierefore it is not beeuuse the particles were in the 
gnseous state that they did not unite ut first, before the 
heat was applied ; because here we separate the particles 
still farther, and they combine more readily. 

Now, whenever we have to combine two bodies only 
one of which possesses the necessary mobility of particles, 
it is very necessary that the other one should be in the 
most minute state of division ; the finer the division, the 
more ready will the chemical action be. You all know 
carbon in its several different forms of diamond, of graphite, 
of coke, and of wood charcoal. Now, it is very difficult to 
bum a diamond in the air. If you remove the source of 
heat the combustion immediately ceases. In like manner 
the combustion of graphite is very difficult. Coke, 
ulthough capable of burning, requires a powerful draught 
to keep up the heut. Charcoal will more readily ignite, 
l und if we put seveial pieces together, it will continue to 
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burn until the whole of the particles are consumed ; bn* 
even that will not burn ro readily ns tinder, which is 
another form of the carbon. This tinder, by which we 
used in former days to obtain out lights, before the inven- 
tion of lucifer matches, will ignite by the smallest spark, 
and continue to burn until all is consumed. You see in 
the diamond we have a very dense form of carbon ; in the 
graphite it is in a less dense form ; in coke the curiam is 
ntill less dense; in the charcoal the pnrtieles are still 
further apart ; and here, ns tinder, we have it still more 
minute. But here Ls some charcoal which has been pre- 
pared in a peculiar manner, and which is capable of 
exhibiting its alhnity for oxygen at the ordinary tempera- 
ture, uithout any application of tire nt all. If I shake it 
front this tube upon the paper it ignites upon coming in 
contact with the air, mid continues its combustion after. 

Of the two conditions in which particles of matter ate 
mobile the liquid is undoubtedly best ; and as this condi- 
tion is more favourable, one or both of the two substances 
between which we want this chemical force to act must be 
usually converted into this condition. This is done in two 
distinct ways — by what chemists call the humid, or wet way, 
that is, by solution, and by the hot, or dry way, that is, by 
application of heat. I may give you n familiar example of 
the wet mode in the ease of the common effervescent powder, 
tartaric acid and carbonate of soda. They may be kept 
together for any length of time in a dty state without any 
change ; but, when dissolved in water, the chemical 
action takes place. Here, again, we have on instance of 
liquefaction produced in the dry, or hot way. Here is a 
powder which contains constituents possessing a powerful 
affinity for each other, but which affinity cannot be exerted 
as long as the particles remain in the solid condition. We 
will apply heat to it, and as soon as the liquid condition 
has been induced upon the matter a violent deflagration 
— perhaps an explosion— will take place. The liquid con- 
dition is that generally employed for the production of the 
chemical action between those substances which do not 
combine in their natural form of aggregation. 

The fourth, and a far more distinguishing characteristic 
of this force, is that it is only exerted between fixed ami 
invariable quantities of matter. We liave it here stated 
in our diagram. We can cause heat to act upon any 
weight of matter, or upon any different forms of the same 
matter ; but in the chemical force, only certain fixed 

S uontitiea take part in the reaction. In consequence of 
ii», it follows that every chemical compound possesses a 
uniform and invariable composition ; Iliat the same body 
always possesses the same elements, and that the same 
substances unite in precisely the same proportions. Thus, 
if you examine water, — we will suppose, water that lias 
been condensed from the form of steam, water that has 
been formed by' the melting of ice, water which fulls in 
the form of rain, and, finally, water produced by the 
combustion of hydrogen with oxygen, you will find that 
all these different samples possess the same composition, 
— 1 of hydrogen, 8 of oxygen. If you take, too, common 
salt, taken either from the brine springs of Germany, the 
mines of Poland, or the salt beds of Cheshire, it always 
contains about 23 paits of sodium and 35V of chlorine in 
one hundred parts of common salt. This fact constitutes 
the first great law of chemical combination which is 
expressed here [pointing to the diagram], thnt the compo- 
sition and properties of bodies are fixed and invariable. 

The second law is also important. The relative quan- 
tities in which bodies unite may be expressed by pro- 
portional numbers. Those numbers which have been 
ascertained for nearly all the elementary bodies — for 
all the simple forms of matter out of which material 
nature is constituted so far ns it has been investigated, — 
are all recorded upon these three tables [referring to the 
diagrams containing a list of the chemical elements] 
opposite to the names of the elements themselves ; and 
we shall probably have these tables suspended here during 


the whole course, so that I need only refer to the atomic 
weight — the combining proportion— of one or two of the 
elements in parsing. These numbers mean thnt carbon, 
for instance, when it unites with another clement, does so 
in the proportion of six parts by weight of carbon or some 
multiple of that weight. If it unites with oxygen, which 
is 8, wc shall find that such a compound consists of 6 
parts by weight of carbon and 8 pnrts by weight of 
oxygen, and so with the other elements. 

Some elements are capable of combining in more than 
one proportion, and when this is the case the relation 
between the proportions is always in a very simple one ; 
or, as it is expressed on the diagram, — ** When one body, 
A, unites with another body, B, in two or more propor- 
tions, the quantities of the latter united with the some 
quantity of the former bear to each other a very simple 
ratio.” For instance, let me represent the ntoms to you 
with these blocks. This atom cf hydrogen which has the 
weight 1, is capable of combining with an atom of oxygen 
which weighs 8, forming water. It does, however, unite 
with an additional atom of oxygen, which alwnys unites in 
the proportion of 8. The two atoms of oxygen make 16, 
forming, with the atom of hydrogen, binoxidc of hydrogen, 
or oxy-water. The atom of hydrogen enn also unite 
with three atoms of oxygen. The weight of the three 
atoms of oxygen would be 24. Wc have no intermediate 
links between these compounds. It must be always 1 to 
8, or 1 to 16, or 1 of hydrogen to 24 parts of oxygen. 
We have no compounds between those numbers. You 
will see, however, that it is possible that two combining 
proportions of one element may unite with three of 
another ; or three of one with four of another, forming 
proportions which me more complex, but still simple if 
you remember this principle. 

The remaining law is a simple deduction from the first 
three — namely,— that the equivalent of a compound is the 
sum of the equivalents of its constituents. If any of 
these compounds is cupable of combining with any other 
substance, it does so in the proportion of the sum of the 
equivalents of the elements of which it is composed. 

Finally — chemical affinity affords the most perfect means 
of storing up foiee. In no other condition can force be so 
conserved for any length of time. What is our present 
source of mechanical power ? Is it not a store of force 
residing in our coal, which is nothing more than a mass 
of carbon and hydrogen, which was previously combined 
with oxygen, until the solar licat and light of post ages 
effected a divorce, mid rendered them magazines of force, 
from which we now draw our heat ? Setring out with the 
chemical force stored up in zinc — and in the coal, too, 
without that we could not obtain the zinc from the ore, — 
wc have Grove’s beautiful arrangement of the voltaic 
battery. We will first of all evoke a current of electricity, 
which is capable of passing through these conducting 
wire*. We will pass the current through a portion of 
smaller wire here, so that wc shall be able to get from this 
electricity a certain amount of heat. We can then pass 
it through water, and by that means decompose the water. 
It may afterwards pass around this magnet, mid produce 
there a magnetic effect of very great intcusity. You see 
now our current is passing. The chemical force which 
was previously stored up in the zinc is passing as a current 
of electricity through these wires. Here are two gases, 
which have been torn asunder from water — oxygen and 
hydrogen — by means of this force. [After a few seconds 
the contact of the wires with the battery failed.] I had 
intended, if our contact had lasted longer, to have caused 
this coil of platinum wire which became red-hot, to act 
upon the thermo-electric pile. We should then have had 
a portion of heat, causing again a current of electricity 
upon these wires, and producing there a magnetic effect 
upon that thermo-multiplier, — that galvnnonieter — and 
which would have been rendered visible as a mechanical 
effect. You see, then, when we have this force stored up 
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in coal, or zinc, or iron, how readily we can apply it to 
the production of any of these other powers which wt 
may iind it necessary to evoke. 


GENERAL MONTHLY MEETING. 

Monday, February 4, 1861. 

W. R. Guove, Esq., if. A., Q. C., F.R.S., Vice-President, 
in the Chair. 

Nicholas P. Leader, Esq., was elected a Member of th» 
lloyal Institution. 

S:r Ileniy Holland, llart., M.D., F.K.S., was elected t< 
Manager of the Royal Institution, in the room of Bii 
Charles Fellows, deceased. 

The presents received since the last meeting were laid 
on the table, and the thanks ,.f the members returned fot 
the same. Twenty-two persons were proposed for election 
at the next meeting. 


SOCIETY OF ARTS. 

Wednesday, January 30, 1861. 

\V. II. BonKiN, Esq., Assistant Judge for Middlesex, 

Vice-l*restdcnt, in the Chair. • 

* 

(Continual from ))(ty< 94.) '• 

Butter, too, is one of those articles which affords a 
striking proof of the extent to which adulteration is carried 
in this country, both the “salt” und “fresh” varieties 
being sophisticated very largely. According to Hossall, the 
amount of water in the fresh butters examined by the 
“ Lancet Analytical Commission,” varied from 4' 18 to 
15-43 per cent., while the quantity of salt averaged from 
0 30 to 2-91 per cent. In the salt butters, the extremes 
of water were 8-48 and 28 60 per cent., and those of salt, 
1-53 to 8-24 per cent. My own more recent results show 
a wider difference, and I have found as much as 49 per 
cent, of wutcr in some samples of salt butter. From a 
little pamphlet on adulteration, by Mr. John Postgate, of 
Birmingham, I learn that, in 1S57, butter was sold in 
Liverpool to the poor, which contained only 48 per eeut. 
of that article, 24 pounds of a mucilage (probably a kind of 
lichen), and 28 pounds of water making up the remainder of 
this delightful compound. Butter is also adulterated with 
flour and other substances, and one instance bus come 
under my noticp in which tiro silicate of soda, or soluble 
«glass, was the adulterant employed. Butter should be 
examined by melting a weighed quantity, in a graduated 
tube or jar, when the relative proportions of fatty matter 
and water can be roughly estimated. 

Lard is adulterated in much the same manner as butter, 
and is itself sometimes used as an adulterant of butter. 

Cheese is not generally adulterated, although instances 
have come to my knowledge. Some very fine samples of 
this article, and also of butter, have been kindly contri- 
buted by Mr. Osborne, of Ludgate Hill. I recommend 
these specimens to your notice. 

Infused beverages must be our next consideration, 
commencing with tea as the most important. Here, I feel 
that I am treading upon rather delicate ground ; after the 
able paper read in this room last week by Mr. Leonard 
Wray, it would be presumption in me to say very much 
upon the subject. I have to thank Messrs. Phillips for a 
small but interesting collection of genuine tens, — I mean 
genuine as imported ; for of the 2 1 samples here exhi- 
bited, from India, China, Java, and Japan, three have 
been coloured at Canton. Specimens of the Assam Ten 
Company's importations are also exhibited here. Some of 
these specimens are very fine as may be readily perceived, 
and I am indebted to Messrs. Phillips no less for their 
kindly-accorded information on many points than for the 
standard samples now presented to your notice. That tea 


is very largely adulterated in the Chinese ports before 
diipment, and during the first preparation of the leaves 
dso, I think the evidence is very convincing ; but as to 
die proportional amount of adulterated tea imported into 
this country, we have little or no data to go upon. Taking 
the average of the black teas 6old retail in London, 1 
believe that out of ico samples, about 61 would be found 
nore or less impure or adulterated, while of green teas the 
per- ccntage of adulterated samples would be approximately 
-8. Teas are adulterated with a variety of substances, but 
the list is too long to enumerate. A good way of examining 
:eas is to sift them over a white, smooth sheet of paper, 
when the colours, or “ facing,” will be presented in a con- 
venient form for analysis. When burnt, tea should leave 
1 white ash— a coloured one indicating mineral adultera- 
tion. To detect the presence of other leaves in tea, hot 
water should be poured upon a small portion, and the un- 
folded leaves can then be inspected under a small lens, 
and compared with standard specimens of teas, and the 
leaves of other plants. Here again, however, the micro- 
scope presents the only accurate method of determining 
the true nature of broken leaves. Diagram 1 is a rough 
outline representation of the leaf of the ordinary variety of 
tea (Thea viridis ) ; No. 2 being the kind grown in Assam, 
or, perhaps, more properly Assam, l’araguay tea is shown 
in the next diagram ; and the leaf of coffee-plant, used in 
Sumatra and elsewhere as a substitute for tea, and some- 
times imported into this country as an adulterant, i6 sketched 
in diagram No. 4. The leaf of the Gaultherio fnocumbens 1 
is employed in North America as an infused tea ; it is 
there calicd Mountain Tea. In this country I have once 
detected it as an adulterant. For the actual leaf specimens 
from which these diagrams were drawn, I am indebted to 
Mr. J. de C. Sowerbv, of the Royal Botanic Society. Some 
interesting specimens of "brick-teas.” “ tea-lozenges,” 
and other curiosities lent by the Council of the Royal 
Asiatic Society, are contained in the glass-case before you. 

Cofree is not often very injuriously adulterated, but it 
is painful to reflect how people, especially poor people, 
arc at once defrauded of their money and robbed of their 
health by the vendors of ground coffee, both in London 
and the provinces, for, out of every too samples obtained 
from retail dealers, I do not believe that more than eight 
will bo genuine, unsophisticated eofTec of the quality in- 
quired for. 

Coffee, in all its varieties and conditions, may be dis- 
tinguished from chicory, or any other roasted roots and 
beans, with the aid of the microscope. The pure article 
should leave a white ash when burnt, and should not im- 
mediately impart a coloration to cold water, os a “mix- 
ture of chicory and coffee” will do. Chicory, in its turn, 
is adulterated with inferior roots, brickdust, and Venetian 
red. 

The cocoas and chocolates of commerce are adulterated 
to an extent which I must simply term frightful, — at thi* 
moment I hardly know a wholesale or retail establish- 
ment selling the pure ground nuts. On this account I 
have not accepted specimens of cocoa from anyone, — fori 
need hardly toll you that the samples of food- products 
before you have been kindly contributed by various 
manufacturers and importers of whose high character and 
general respectability I had previously assured myself. 

Time will not permit me to describe at length the adul- 
terations of wines, spirits, and beer ; their detection, too, 
is often so laborious a task that a non-scientific man would 
utterly fail in attempting it ; so he had much better, before 
“ordering inn quantity,” take Dr. Lunkcster’s advice of 
last week, and hand the sample over, with a fee, to a 
professional chemist. 

On one point relating to beer I will a make a single 
observation, viz., that I have actually detected strychnine 
in two samples of bitter beer. Specimens of porter, 
double stout, and pale ale, from the brewery of Messrs. 

1 Tito plant from which " oil of wintcr-grccn" is obtained. 
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Gasthorne and Co., of Westminster, are on the table ; I 
can bear testimony to their remarkable purity. 

I have thus briefly and imperfectly laid before you a 
few of the leading facts connected with the heartless 
syBtcm of adulteration practised with our daily food, and 1 
beg to apologise for the incomplete nature of my illustra- 
tive specimens in some sections, arising from circumstances 
over which I had no control. The provisions of the recent 
Act for preventing adulteration arc so well and so generally 
known that I need not enumerate them here. Two 
remarks, however, may not be out of place. The people of 
this country, 1 hold, arc not indifferent to the subject, as is 
constantly asserted by interested parties, but do not know 
in what way to act, or how to obtain redress for their 
wrongs ; deeply and cruelly do the people feel how hard 
it is that their daily bread, for which they all work, for 
which, too, let us hope they all pray, should be falsified 
and deteriorated with impunity, knowing too that as long 
as the monster Adulteration exist, so long will it bring 
death and disease to them and those dearest to them, and 
pour a golden stream into the purses of its worshippers. 

Still, the difficulty n»ay be mastered in one way, and to 
the possibility of that way being opened up, thousands of 
our countrymen are now looking forward in anxious ex- 
pectation. Need I say that what science unaided cannot 
do, what legislature as it stands cannot attain, may be ac- 
complished through the instrumentality of the “ Society 
for the Encouragement of Arts, Manufactures, and Com- 
merce.” 

I do not hesitate to assert, and I entreat the Council of 
this Society to give this suggestion of mine their best and 
most earnest attention, that if a Special Committee were 
appointed on the adulterution of food and drink, the evil 
might be greatly lessened in tliree years, and almost 
annihilated witlun six or seven. 

Among the members of such a committee, trade and 
manufactures, commerce and law, chemistry and medicine 
should be well represented ; and among the more im- 
portant of their duties would be — 

1st. The adoption of a series of standards of those 
goods whose legitimate composition is at present indefinite, 
such os vinegar, cocoa, currie-powdcr, Xc. 

andly. The consideration of what colouring-matters 
should be permitted to be used by confectioners and others, 
and of those which should be prohibited altogether. 

3rdiy. The extension and improvement of detective 
analysis in points where it is now deficient. 

4thly. The consideration of the best steps to be taken 
to prevent the importation of adulterated articles. And, 

5thly. To give all possible aid to William Scholefield, 
or any other man, who will endeavour to introduce a more 
stringent measure for the suppression of adulteration than 
is now in existence. 

In conclusion, I have most gratefully to acknowledge 
the kind assistance afforded to me by l>r. Forbes Watson 
and Sir Emerson Tennent, in furnishing me with certain 
statistical information ; by Mr. W. Neal, of the ltoynl 
Asiatic Society; and by my brother, Mr. C. A. Scott; 1 
to these, and several other gentlemen, 1 beg to tender my 
best thanks. 

Mr. J.eonard Wray said the paper they had just heard 
read mentioned the ndulterution of tea, and thus afforded 
him an opportunity of referring to some assertions that he 
made at the last meeting on that particular point. In 
the paper which he had the honour of reading on that 
evening, he stated that seven-eighths of all the ten im- 
ported from China to the United Kingdom, of the last 
crop, was adulterated ; and he gave, as his authority, the 
minutes of a meeting of tea merchants, held at Canton, 
on the 18th of April last. lie had not, however, at that 
time the pamphlet containing those ** minutes ” but was 
speaking from the letter of a gentleman who had been 
for upwards of 20 years connected with the wholesale 
tea trade of London, and who, by referring to those i 
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“ minutes,” led him (Mr. Wray) to believe that the state- 
ment, as to the amount of adulteration, emanated from 
that meeting. He had since obtained the pamphlet, and 
although he certainly was in error in this one particular, 
yet it appeared from the testimony of this gentleman, that 
there really was no exaggeration in the statement that 
seven-eighths of the last crop of tea imported into the 
United Kingdom was more or less udulterated. In the 
Morning Star and Dial of Monday, the aSth inst., that 
gentleman, Mr. William Green, of Forest Hill, wrote as 
follows : — 

“The Society of Arts, thiough the assistance of Mr. 
Wray, has done a greut public service, in making known 
the extent of adulteration of tea in China, when intended 
for the English market. A correspondent of the Star 
and Dial, of Friday, doubts the corxectncss of the state- 
ment that seven-eighths of the tea imported here is 
adulterated. That, I believe is rather below the fact ; 
and that a gentleman of practical experience for 22 years 
should be startled by the announcement, surprises me. 
The character of the last five years’ importation, how- 
ever, powerfully sustnius the averments in Mr. Wray’s 
paper. The initiated, as well as the general public, will 
permit me to say that the adulteration— for convenience — 
may be described as of two classes, the positively spurious 
and the sophisticated. The former is known in the trade 
as Tayshan Congou ; it also represents most of the pekoes, 
capers, and Canton greens. In their manufacture is em- 
ployed exhausted leaf; also leaves from three plants, 
(Jynura auriculala, Ardisia crispa, and a common species 
of mint. These tens are mostly from Canton and its 
locality, and their quality for the most part is execrable. 
Those which I have denominated us ‘ sophisticated ’ are 
from Foo-ehoo-foo ; and for purity they rank higher than 
the former. The adulteration has, however, gradually 
extended and increased for the last five years. The new 
crop of this class has just arrived. It is nearly all refined 
and re-manipulated, having had large quantities of old 
and common leaf incorporated, though imported and sold 
as new and fine tea, &c., &c.” 

Now, if this testimony had emanated from an in- 
experienced man, he (Mr. Wray) should certainly not 
bring it before the meeting ; but Mr. Green had had very 
great practical experience ; he was in one of the largest 
wholesale tea warehouses in London, and, for the last 
twenty years of his life, had had daily experience in the 
article of tea. He could have no hesitation, then, in 
giving him as an authority. Mr. Green had promised to 
attend there to-night, if possible, in order to support in 
person the assertions which he had not shrunk from 
publishing to the world through the newspapers. The 
main point, then, in that part of his (Mr. Wray's) paper, 
which treated of the enormous amount of adulteration 
practised by the Chinese on the teas they sold to our 
merchants, remained as he had stated it to be. They 
must all, however, be glad to know that our highest 
merchants in Canton had pledged themselves not to 
i purchase any teas which they knew to be adulterated ; 
although the British Consul, Mr. Winchester, distinctly 
told them that success could scarcely be hoped for so 
long as the foreign buyers continued, in the hope of gain, 
to purchase these adulterated articles of the Chinese. 
The object of this Society must be to elicit and to dis- 
seminate truth, so that whatever subject it had in hand 
might be presented to the public in the clearest possible 
light, and free from all suspicion of incorrectness. Lot 
this question of tea, then, be thoroughly and impartially 
investigated. 

Mr. W. J. Brand wished sincerely that the same fair- 
ness which characterised this Society was displayed also 
by the members of the public press, who had chosen to 
insert the views of one side of the question, but utterly 
refused to publish the other side of the case. His defter to 
| the Star newspaper, in reply to the strong assertions ^af 
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Mr. Green, had been denied publication in that journal. 
If an opportunity were afforded him, he was prepared 
entirely to disprove the statements which had gone 
before the public in the Journal of this Society. He 
would take upon himself to say, from the past history of j 
the ten trade, that, so far from seven-eighths of the tea 
which came over to this country being adulterated, not 
one-eighth of our annual imports of that article wns 
adulterated. As an old member of the Society, he had in 
former years brought forward facts upon this subject in 
the presence of Mr. Twining, Mr. Gibbs, and other lcade | 
ing members of the tea trade ; and now, looking to the 
statements put forth in this room at the last meeting, hs j 
asked that the gentlemen who had made those assertion- | 
as to the alleged amount of adulteration of tea should 
bring forward evidence in support of them. If, ns was 
alleged at the last meeting, seven-eighths of the ten now J 
in our bonded warehouses wns adulterated in the manner 
described, let them bring samples here, and he would 
undertake to prove that it was not adulterated or sophisti- 
cated. He claimed that this should be done, because the : 
last speaker had urged upon the meeting to give an 
opportunity for candid investigation into the question, 
and, as lie had previously stated, he was ready at* any 
moment to come forward with proofs in support of what 
he had stated — and he would add that at no time within 
his own recollection were the public ever so safe upon the 
subject of tea as they were at the present time, for they 
now had teas of better character than was the case under 
the former rfgimc of the East India Company, lie un- 
hesitatingly made these statements, and would be prepared 
to substantiate them. 

Mr. \Vm. Hawes confessed that he could not commence 
his observations upon this paper by characterising it, as it 
wns generally in his power to do, as an able and useful I 
one. lie thought when charges of adulteration of food 
were dealt out in the wholesale manner in which they 
hud been that evening, much more was required 
than the simple statement, before such charges would 
be received by an assembly such as he now saw before 
them. To say that 87 per cent, of the bread they 
ate was adulterated, was, in his opinion, a misrepre- 
sentation. To say that seven-eighths of the thousands of 
tons of teas in our warehouses was adulterated to the 
extent alleged, was in his opinion a misrepresentation. 
What did adulteration mean ? Did it mean that seven- 
eights of the article so called was not tea ? or did it menu 
that some processes were employed by which a different 
character was given to it (let them call it adulteration if 
they would), but which did not affect either the whole- 
somencss or the quality of the tear If it was 
intended to take refuge under that statement, he would 
say that the assertion that tliis was practised to the 
extent of seven-eighths of the total quantity of tea 
imported into this country was a misrepresentation. If 
seven-eighths wns not tea at all, then it was but fair that the 
promulgators of such a statement should describe what the 
article really was. When it was alleged that the dealers 1 
in com were guilty of such fruml that they put 12 
inches of good corn on the top of the sacks, and' 20 inches 
of bad com at the bottom, it ought to be proved by bringing 
a sack of com bought in Mark Lone into that room. In 
his opinion, the great mass of traders in this country were 
not so thoroughly dishonest as this paper would lead them to 
believe. That there were fraudulent merchants and traders 
they all knew ; but, when they went through the whole 
list of articles forming the chief aliments of the population, 1 
and asserted that not one-hnlf of the things they bought 1 
were pure— not half were the articles they were repre- 
sented to be, he repeated that very much more proof 
was required before they would consider those charges 
substantiated. The fashion of dealing in these asser- 
tions was too common. They had a recent Act of 
Parliament to protect them against adulteratiou of 


food. This was, in his opinion, a part of that paternal 
system of legislation which he thought had in thi- 
country passca away for ever; and it did virtually pa>- 
away when the House of Commons gave up the assize of 
bread, and testing fur the purity of a variety of other 
articles of food. The public would generally take care of 
itself in such matters as these, and the less Par- 
liament interfered with those petty details of life 
the more secure the public would be. What were 
the effects of the Excise laws, to preserve them from 
adulteration? None whatever. Let them legislate 
upon this subject as much as they would, all that 
legislation did was to show what the dishonest trader 
must avoid, and to drive him to some other means of 
arriving at the same end. Legislation on such a matter 
was all thrown away. The paper summed up the long 
list of grievances by telling them the means by which the 
evils complained of could be remedied. What were those 
means r The Society of Arts was to appoint a Committee 
from its own body, which in three years was to lessen 
adulteration very considerably, and in six years to destroy 
it altogether. The whole world had been trying in vain 
to effect this object ; but the Society of Arts, by a Com- 
mittee appointed by itself, with no public responsibility 
whatever, was to drive out this greut bugbear of adultera- 
tion, and in six years 1 Was it possible that if seven- 
eighths of their tea was adulterated ; that if twelve inches 
of good corn would conceal twenty inches of bad corn ; 
that if pickles were adulterated with copper ; if dele- 
terious admixtures were compounded with our pepper 
and mustard ; and if, indeed, every article sold by the 
butcher, baker, grocer, fruiterer, and greengrocer, were 
sophisticated or adulterated, that all this could be 
remedied in six years, by a Committee of this Society 
— a committee of traders, chemists, and dilettanti 
members — men appointed by this Society ! He could 
never conceal his opinion upon such questions as 
those. He believed legislation upon them acted per- 
niciously. He believed this microscopic examination of 
food — though very beautiful, perhaps, in itself — was of 
little practical service to the public, and worse than useless 
if it led to such statements ns hud been made that evening. 
He disagreed with the author of the paper in many 
of the points brought forward. He believed the results 
arrived at were exaggerated, and the remedies suggested 
were of the most futile kind. 

Dr. Laxkkstek confessed he had not expected to hear 
such a speech os that he hud just listened to. He was 
surprised that a member of the Council should turn into 
ridicule the application of science to the practical arts of 
life ; and he felt that, even supposing some indiscretions 
had been committed by Mr. Wentworth Scott, nothing 
could warrant the severe remarks which they had just 
heard. He wished this subject could be discussed without 
any unpleasant feeling, and he would endeavour to bring 
back the meeting to look at the scientific facts which the 
paper had brought before them. Were they to believe 
Mr. Scott’s assertions as an honest man, or not ? Were 
they to credit his statement that 60 per cent, of the bread 
he had tested was adulterated with nlum or not ? Mr. 
Scott was prepared to stake his reputation upon the matter, 
und on that gtound he (Dr. Lankester) believed him. This 
was not the first time they had had this subject before 
them. They all recollected the analyses of food which 
were given in the Lancet, and yet he never heard it said 
that Dr, Ilassall had given publicity to that w hich was 
untrue, or that he had unduly libelled the tradesmen of 
the country, lie (Dr. Lankester) did not for a moment 
pretend to sav that all persons who sold adulterated goods 
were aware o t the extent to which the adulteration existed ; 
but let them not encourage men to believe that they might 
put deleterious substances into food, and os long as this could 
not be detected, they were to go free. Mr. Scott, by the aid 
of chemistry, had shown the public what they were taking, 
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and had warned them what they ought not to take. He had 
shown that the public required more scientific knowledge 
upon these subjects. lie had brought before them a series 
of faets which showed the necessity, not only of the com- 
munity being instructed in the elementary details of 
science, but also that tradesmen who wished to deal in 
an honest article should know something of the nature 
and scientific character of the products which they sold, 
and something of the laws by which human life was regu- 
lated. If a tradesman received a chemical education, he 
would be able to detect many of these adulterations. 
There, for instance, was a bottle of pickles which was 
manifestly adulterated, and which stood side by side with 
an unadulterated article. The vendor of that article 
knew it was not genuine— he knew the West Indian 
pickle was adulterated, and anyone who ate freely 
of it at supper wovdd find this out in the course of the 
night too. Such a thing should be put down, and if 
they were unable to effect this through the medium of 
the ordinary influences which operated upon society, they 
might fairly ask for the help of the Legislature in the 
matter. He was surprised therefore to hear a gentleman 
whom he knew ndvocated the amendment of the laws of 
this country, condemn legislation on this subject. With 
equal reason they might condemn legislation for the 
criminal who robbed his employer, ns for those who syste- 
matically sold bad articles of food over the couter. 
Surely the Legislature, which was effective in the one case, 
would be effective also in the other case ; and he con- 
tended that the Hon. Member for Birmingham, who carried' 
that Bill through the House was right in endeavouring to 
set legislation in motion on such a subject. What he 
complained of was that, like too many Acts of Parlia- 
ment, it was insufficient, and could not be practically 
worked. The fee that was fixed for the analysis was 
too small to insure a proper investigation by the chemist ; 
it wotild not pay him for the time that was occupied by it. 
In the next place, the person who sold the goods must be 
proved to have a knowledge that lie was selling an adul- 
terated article, and unless they brought that guilty know- 
ledge home to him, he could not be convicted. He hoped 
that further legislation would be really effective. The 
existing Act had, however, been the means of calling 
attention to the fact that there was something like legis- 
lation going on, and that there were means by' which 
these practices could he prevented. With regard to the 
question of tea, it was one which could he answered by 
the analytical chemist alone. Let them not permit any 
gentleman who was only a dealer in ten, and knew nothing 
of chemistry, to say that tea was not adulterated; but it 
shonldbe put into the hands of the botanist to say whether 
there were other leaves in it than those of the tea plant ; 
and into the hands of the chemist to say whether there was 
anything besides the natural product. He would not take 
the opinion of a man who had dealt in tea for 25 years, if 
he knew not how to distinguish between the leaf of tea 
and the leaf of any other plant. Let them not, upon 
such evidence as that, decide that tea dealers were too 
honest to sell bad ten. Passing over the subjects of the 
paper, he would say that he thought Mr. Wentworth Scott 
had brought before them a number of practical hints by 
which persons with a limited knowlcge of chemistry 
might assist themselves in judging whether an article 
was adulterated. With regard to bread Mr. Scott’s pro- 
cess for detecting alum was, perhaps, too complicated for 
general application, for alum was not easily detected, and 
he warned persons against concluding from such evidence 
as Mr. Scott had brought forward as to the presence of 
alum in bread. He (Dr. Lankester) thought the test of 
the blow-pipe was more satisfactory in that case. Mr. 
Scott had spoken of the adulteration of meat. There 
was an astounding thing! In the newspapers of that 
day there was an account of hundreds of pounds of 
meat having been seized a few days ago by the sanitary 
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authorities of the City. There was the fact of the 
unwholesome meat being exposed for sale in the 
market. He knew how common it was to bring into 
the markets of London measledpork, which, once seen and 
known, would always be recognised as diseased ; which, 
when eaten by human beings, resulted in the production 
in the stomach or bowels of a worm, which was the pest of 
life ever after. Ought the public to be protected from such 
things as these ? That pork, if not sold in joints to the 
public, found its way to the sausage-makers ; and were 
they not to interfere between her Majesty's subjects and 
the horrible tape- worm ? Mr. Scott had also referred to 
the adulteration of pepper and other sp!o?s. There was 
always more or less difficulty in detecting adulteration in 
powders. These ginger, pepper, and mustard powders 
might contain almost anything, for what the public knew, 
and it wus not easy for them to ascertain what they 
really were. Upon this part of the subject he need only 
refer them to the great Liverpool pepper case, which 
occurred within the last twelve months. Thev saw from 
that how very difficult it was to detect the adulteration of 
those spices. It was frequently to the interest of trades- 
men to adulterate even only to the extent of 5 or 10 per 
cent., to enable them to undersell their neighbours to 
that extent ; so that there seemed to be good reason why 
the Government should be alive even on this matter. 
Even in cases where there was no Excise duty to he pro- 
tected, there was an equivalent of value which no Govern- 
ment ought to overlook. Human life was money value. 
A slave m America would be worth from £100 to £200, 
and surely the life and labour of a human being in this 
country was worth that amount. Therefore, as a mere 
money question, it behoved the Government to see thnt the 
most stringent measures were carried out to detect the 
adulteration of food. 

Dr. Kinns wished to mention the fact, that whilst stay- 
ing with a friend in Derby, last summer, ho had the most 
convincing proofs afforded him that plaster of Paris was 
used by tons for the adulteration of mustard. It was sent 
in very large quantities to some of the largest mustard 
manufacturers in the kingdom. 

Mr. Wm. Grkkn had attended solely for the purpose 
of confirming the statements he had made in print, ns 
alluded to by Mr. Leonard Wray, upon the subject of the 
adulteration of tea, which had occupied a large share of 
his attention during the last five years. His experience in 
one of the largest houses in the kingdom for twenty years 
had been, that teas were very largely adulterated ; and he 
was prepared to stake his reputation upon the statement 
he made, that of the tea which had been imported into 
this country, during the last three years, seven-eighths 
was adulterated. Startling as that statement was, he 
might, perhaps, add an explanation, which would, in some 
measure, qualify it. Mr. Wray had correctly stated, he 
believed, the extent to which the ten was adulterated iu 
putting it at seven-eighths, and that only one-eighth was 
absolutely pure. Out of the whole quantity one-eighth 
might be regarded as a spurious material altogether ; that 
left three-fourths of the stock to be more or less adul- 
terated or sophisticated. That three-fourths might be 
taken to be adulterated to an extent varying from 1 to 50 
per cent. ; and if Mr. Bland (who might be looked upon 
as one of the fathers of the tea trade) could convince him 
that no adulteration took place, he should be happy to 
acknowledge himself mistaken. He felt it was impossible, 
whatever a man’s knowledge of tea might be, to detect 
adulteration in it when carried to a comparatively small 
extent. He would say that of the entire crop of Foo- 
choo-foo tea which had just arrived, he believed there 
were but few lots that were absolutely pure. He had 
obtained some lots of that tea, and he found that, although 
it was only three months old, it had already deteriorated 
in commercial value to the amount of 6d. per lb. Then, 
with regard to the black tea of Congou, the orange pekoe, 
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ami other varieties, he believed the assertion that seven- 
eighths was adulterated was home out by the facts. He 
believed the quantity of tea exported from this country 
amounted to about io,oco,coo lbs. annually, shipped prin- 
cipally to northern ports ; and it was some consolation to 
Is now that the tea so exported consisted chiefly of the 
most inferior qualities. He had waited anxiously to hear 
some suggestion by which this confessedly great evil 
might be remedied or overcome ; and it appeared to him 
that, as long as they carried on a war with China, as long 
as they exacted compensation for such a war, and as long 
as they taxed the produce of that country at home, it was 
in vain to expect that they could get a true and genuine 
article iu tea. He would urge upon those who were 
anxious to be delivered from this evil, that they should 
direct their attention to the obtaining of teas direct from 
the grounds where they were grown. 

(T° be continued.) 
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I Vednesday, February 6, 1861. 

T. X. B. Monsox, Esq., President, in the Chair. 

Mr. D. n.vxncnY, jun., made a communication respecting 
“ Balsam 0/ Peru.” Having read in the American Journal 
of Pharmacy that by some Bulls of the Popes Pius IV. 
and V. Balsam of Pent was allowed to be substituted for 
Mecca Balsam in the preparation of the C’luism used in 
several of the sacraments of the Catholic Church, Mr. 
Hanbury wrote to his friend Signor Vicenza Sanguiuetti, 
a Professor of Botany at Rome, to procure for him, if 
possible, copies of the Bulls in question. On examination 
it was discovered that the Hull of Pius the Fourth did 
not exist in the arcliives of the Vatican, bvit that of Pius 
the Fifth was found, a translation of which Mr. Hanbury 
read to the meeting. After reciting the usual formula', it 
went on to say, that, as it had been represented that in 
some parts of the world the true Balsam tree, or oil to be 
used in preparing the Chrism, was not to be found, but 
that nnother oil of a similar character existed in the 
country, the Tope conceded full licence and permission to 
the Bishops and Archbishops sojourning in those parts to 
freely and lawfully use this other oil in preparing the J 
Chrism, and declared that the same efficacy should follow, j 
The Bull is dated the 2nd of August, 1571, the sixth year 
of the pontificate of Pius V. Chrism, from xP 1<r R a * 
oil, is defined by Hr. Ilook ns 11 oil consecrated in the 
Romish and Greek Churches by the Bishop, and used in 
baptism, confirmation, orders, and extreme unction. . . . 
There are two sorts. The one is a composition of oil and 
balsam made use of in baptism, consecration, and orders ; 
the other is only plain oil consecrated by the Bishop, and 
used for catechumens and extreme unction." 

The Chairman said the paper was of more historical 
than pharmaceutical value; but such matters as it referred 
to were of great interest, and the introduction of them 
greatly enlivened the meetings. 

Mr. Hanbury said he should like to know how Mecca 
Balsam was obtained for use in this country. It was 
extremely rare. He had seen but one good sample, and 
that was. in the Exhibition of 1851. 

Mr. Au.cn in then read a paper on the “ Purification of 
Gum llesius." Mr. Allchin objects that the process given 
in the London Pharmacopoeia for the purification of these 
bodies— viz., boiling them with water, straining, and then 
evaporating the water away — is in all cases prejudicial to 
the substance. In the ease of those resins which contain 
a volatile oil, that poition of them is lost, while others, 
such as assafmtida and ammeniacum, are so much altered 
in their physical condition us to be rendered unfit for . 
some medicinal purposes. Ammoniacum in tears, which 
consist of the pure juice of the plant, makes a good 
emulsion with water, so docs the mass, which consists of I 


the tears probably agglutinated together by heat. But 
ammoniacum purified by the Pharmacopoeia process 
cannot be used for making the mistura ammoniaci, as it 
will not form an emulsion. Assafmtida, also, when 
purified, becomes hard and friable, and will not suspend 
in barley water, as ordered for the enema assafoetida. 
The only object of the purification is to get rid of 
mechanical impurities ; but if this cannot be effected 
without causing some loss or injury to the gum resins, the 
author thought it would be better to use them in their 
natural condition. 

Mr. Hanbury said he also had been struck with the 
objectionable nature of the Pharmacopoeia process, but 
confessed that he did not see his way out of the difficulty. 
"With Sagapenum he had tried aqueous and spirituous 
extraction, and had then re-combined the two extracts; 
but he had not been satisfied with the result. In Germany 
it was customary to expose the gum resins until they 
became hard and brittle, and then to powder and sift in 
order to separate the woody particles mixed with them. 
The powder was then put tip in paper cornucopias, which 
were placed in tin cases. In this way the powder-kept 
very well, and did not agglomerate. Ammoniacum, 
however, could always be bought pure. 

The Chairman said the best way to purify gum resins 
would be to treat them alternately with ether, alcohol, 
and water. In this way no part of the substance would 
be lost, but probably the cost of the process would be 
objected to. 

Mr. Hills and another Member urged the Council of 
the Society to use their influence in endeavouring to 
procure the collection of pure articles. Senna and 
scammony used always to be adulterated, but were now 
to be had quite pure. 

Mr. Hanbury said that in the case of some of the 
gum resins nobody knew where or bv whom they were 
collected. 

The Chairman said pure articles could generally he 
had if people would only pay the price for them. It 
was well known that pure otto of roses and pure musk 
were unsaleable in this country because of the cost. 

Professor Redwood then read a paper " On the Prejxi ra- 
tion of Liquor Potassa.’' Simple as the process for the 
preparation of liquor potasstr is, it admits of deviations 
which cause considerable variations in the product. 
When properly made with pure carbonate of potash and 
pure lime, it is a transparent, colourless solution of potash 
in water. If prepared with ordinary salt of tartar, how- 
ever, it will contain sulphate and chlorides, which arc 
allowed in the London Pharmacopoeia, and if carelessly 
made it may contain undecomposed carbonate of potash, 
silica, alumina, oxide of iron, or lime. It was in the 
middle of lust century that I)r. Black first discovered the 
true cause of the causticity of lime and alkalies. His 
contemporary Meyer supposed that potash deprived the 
lime of an acid to which he gave the name Caiuticum, 
or Acidum Pinyue . ; but Black showed that the true 
reason was the loss of a gas, to which he gave the name 
of fzed uir. The London Pharmacopoeia of 1746, ten 
years before Black’s discovery, gave the following 
directions for the preparation of what is there called 
Lixivium Saponarium : — “Take equal weights of Russia 
potash and quick-lime, and throw water upon them by 
degrees until the lime is slaked ; then throw on more 
water, and stir all together that the salt of the ashes may 
be dissolved ; after some time pour the liquor, filtered 
through paper, if needful, into another vessel. A true 
standard wine pint of this liquor measured with the greatest 
exactness ought to weigh just sixteen ounces; if it is 
heavier, for every drachm that it exceeds that weight, an 
ounce and a-half of water in measure Is to he added to 
each pint of the liquor ; but, if it is lighter, it must be 
boiled until the like quantity of wutcr is carried off, or 
else must be thrown upon fresh lime and ashes.” Now-, 
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as the wine pint of pure water weighs 7291 grains and 
sixteen ounces troy «=> 7680 grains, the specific gravity of 
the Lixivium Saponarium would be 1-053. In 1788 the 
name was changed to Aqua Kali Purum, and a new 
process was given. The present Pharmacopoeia orders 
only half the weight of lime to the potash, and it is 
directed that the carbonate of potash shall be dissolved in 
one portion of the boiling water, the lime to be slaked 
and mixed with the other portion, and the two be shaken 
together until cold. The Edinburgh and Dublin Colleges 
direct that the carbonate of potash be dissolved, and 
boiled in the greater part of the water, and that the lime 
be slaked with the remainder, and added gradually during 
ebullition. The latter is the process recommended in most 
chemical books, and the advantage of the boiling is that 
the lime becomes more aggregated, precipitates denser, 
and absorbs less of the liquid. The Professor said the 
questions he proposed to discuss were: — 1. Which of the 
three processes given above was the best ? 2. Whether 
the lime should be weighed in the form of quick or slaked 
lime ? 3. Whether the strength of the solution might not 

be altered with advantage ? Taking the last question 
first, he said that the specific gravity of the solution 
ordered in the London Pharmacopoeia was 1-063, and con- 
tained 6 } grains of hydrated, or 5- 5 of anhydrous potash in 
100. The Dublin solution (sp. gr. i-o68) and the Edin- 
burgh (1072) are rather stronger. Neither of these three 
strengths is expressed in whole numbers, nor in easily 
divisible decimals. The most convenient would be a 10 
or 5 per cent, solution, but there was an insuperable 
difficulty in the way of raising the strength, although none 
in decreasing. It had been found that to mukc a ley it 
was necessary to have ten times the weight of water to 
the carbonate of potash — more would take up lime, and 
less would not remove the carbonic acid from the carbonate 
of potash. The best strength then would be a five per 
cent, solution, which would have a specific gravity of 
1053, exactly that of the Lixivium Saponarium of -1746. 
This would have 5 grains of potash in 100 grain 
measures of solution, half-a-grain in 10, 3 grains in a 
drachm, and would deviate but slightly from the 
present strength. The next question discussed was, which 
was the best form in which to weigh the lime, as quick or 
slaked ? Various impurities are found in conunorcial 
lime. Some has not been causticised, and cinders and 
stones are always found after slaking. The Professor 
recommended, therefore, that 2 pounds of compact, massive 
lime should be slaked with r pound of water, and when 
the aqueous vapour had escaped and the heat had subsided, 
it should be sifted through a sieve with about 20 upertures 
to the inch. The resulting powder had a definite compo- 
sition. XYhat quantity of this should be used ? It was 
important to have more than was necessary to take the 
carbonic acid from the carbonate of potash, so it would be 
found most convenient to take equal weights of the slaked 
lime and the carbonate of potash. These should be mixed 
with cold water as directed in the Pharmacopoeia of 1746, 
and then pure liquor potnssrc would be obtained. Alumina 
was always found in the liquor which had been boiled. 
The following was the precise form recommended : — Take 
pure carbonate of potash, slaked lime, of each seven 
ounces and a-half, water half-a-gallon, mix the lime 
with three pints of water in a green 'Winchester quart 
bottle ; dissolve the carbonate of potash in the remainder, 
and add it to the lime by degrees, shaking well after each 
addition. Afterwards shako the whole well until no 
carbonic acid escapes from the clear liquor on the addition 
of an acid. Filter rapidly through calico. 

Mr. Wbipplb said that the processes of the Pharma- 
copa-ia were intended to prepare useful medicines, and not 
pure chemicals. '/The liquor potass® of the Pharmacopoeia, 
was a remedy and not a test, and some of the so-called 
impurities, chloride of potassium for example, greatly 
increased its value as a medicine. [Amid some demon- 


strations of impatience on the part of the audience, we 
understood him to express his belief that pure medicines 
had caused a vast destruction of human life.] 

In reply to a question from Mr. Hanbvry, Professor 
Redwood "stated that non-effervescence on the addition of 
an acid was a sufficient indication of the absence of 
the carbonate. Lime-water was a more delicate test, but 
when it was used, it was necessary to dilute the liquor 
potass® with about as much distilled water. 


TIIE ROYAL INSTITUTE OF BRITISH 
ARCHITECTS. 

At the meeting of the Royal Institute of British 
Architects on Monday evening, the adjourned discussion 
on the processes adopted for preserving the Houses of 
Parliament from decay was resumed, Xlr. Digby Wyatt 
in the chair. 

The proceedings commenced by the reading of several 
communications which had been received since the pre- 
vious meeting, among which was a letter from M. Szerel- 
mev, in reply to some observations that had been made 
respecting the want of success of his “ £opissa” process 
in the Speaker's Court. M. Szerelmey denied that the 
stone had exfoliated, and he maintained that the applica- 
tion of his process had indurated the surface, and been 
quite successful. Mr. Titc also read some letters he had 
received, and he repeated the experiment of mixing w ater- 
glass with a solution of muriate of lime, which produced 
a hard insoluble substance; and he observed that if it 
were possible to devise the means of combining that sub- 
stance intimately with the surface of the stone it would 
be an effectual preservation. 

Mr. Smith, one of the Commissioners appointed for the 
purpose of selecting the stone for building the Houses of 
Parliament, explained the proceedings of the Commission, 
and made some revelations that excited much surprise. 
He stated that the Commissioners, of whom he was the 
only survivor, after numerous investigations and consulta- 
tions with competent authorities, reported that the stone 
found at Bolsovcr Moor and the neighbourhood would be 
most suitable for the purpose. He said it was a mistake 
to suppose that the foundation of the Houses of Parlia- 
ment had been built with stone from the quarry of Bol- 
sover ; for, though that qualitv of stone was preferred, it 
could not be quarried in blocks sufficiently large for the 
puipose ; and he alone went down to examine in what 
part of the neighbourhood the same kind of stone could 
be procured. lie found the same, or a similar, bed of 
magnesian limestone at Aston, and he brought a slab of 
it, six inches by nine, to London, where it was submitted 
to the other Commissioners, who decided that that stone 
should be used. He represented that it would be neces- 
sary that some one should be on the spot to see that the 
quarrywen got the stone from the bed selected, and it was 
arranged that he was to go down once or twice a-week to 
inspect the working, for which he was to have received a 
salary of £150 per annum. But when he required to 
know by whom that salary was to be paid, no one would 
take the responsibility of paying it ; consequently the 
arrangement was not carried into effect, and the men were 
left to quan-y the stone as they liked. To that circum- 
stance Mr. Smith attributed the unsound quality of a 
great portion of the stone that was employed. In building 
the Museum of Practical Geology with the same kind of 
stone the workmen were properly inspected, for Sir Henry 
de la Beche said he was determined that the stone of that 
building should stand. The care bestowed in the quarry- 
ing had had that effect, for whilst the Houses of Parlia- 
ment are rapidly crumbling, the Museum in Jermyn Street 
exhibits not the least appearance of decay. 

Mr. Warrixgtox, the Operative Chemist of Apothe- 
caries’ Hall, explained the chemical action of Mr 
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Rausoi*e's silica process. It consists in applying to the 
stone in dry weather several washes of a weak solution of 
silicate of soda, commonly called water-glass, which enters 
the pores of the stone. A solution of chloride of calcium 
(muriate of lime) is afterwards applied, and these combine 
together in the stone and form silicate of lime, the inso- 
luble substance produced in Mr. Tite’s experiment. Mr. 
Warrington said that as the interior of the stone contains 
a quantity of moisture, an efflorescence would appear on 
the surface, though the particles of the stone might be 
indurated ; and any process that stopped up the pores of 
the stone must produce exfoliation of the surface. 

Mr. Gilbert Scott observed upon the generally bad 
building stones employed in London, and attributed it to 
the want of care in selecting the stone from the proper 
part of the quarry. Portland stone, which has been so 
extensively used in London, varies very much in quality ; 
that which Ls the whitest, and is generally preferred from 
its appearance, is a very soft stone, while the upper bed is 
one of the best building stones that is used. Even 
granite, unless properly selected, may soon decay. He 
remarked on the various processes that had been adopted 
for the preservation of stone — viz., that of Mr. Dane, 
which consists of sulphur and boiled oil, that of M. 
Szerelmcy, which he endeavours to keep secret, and that 
of Mr. llansomc. lie spoke hopefully of the two latter 
processes, and he trusted that a committee would be 
appointed to consider the whole subject. 

Mr. Godwin mentioned the complete failure of Mr. 
Dane’s process as applied to the statue in Caen stone of 
Mr. Coram, in the front of the Foundling Hospital. 

Professor Ansted said that the characters, not only of 
the some stone, but of the same bed of stone, were often 
greatly altered by the superincumbent strata, nnd by other 
circumstances, which rendered it impossible to determine, 
without examination in the quarry, whether any stone is 
or is not fit for building. He expressed the opinion that 
the preserving processes, to be effective, should be applied 
soon after the stone is quarried ; for when it has begun to 
crumble it was impossible for any application to be of per- 
manent utility. 

Several other gentlemen wanted to address the meeting, 
therefore the discussion was again adjourned. 

The Chairman announced that instead of appointing a 
committee, as at first proposed, it was intended to petition 
for the appointment of a commission, to consist of 
chemists, civil engineers, and architects, to consider the 
subject. 

The meeting then adjourned. — Mechanics’ Magazine. 
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The AduUcration of Food. 

To the Editor of the Chemical News. 

Sin, — The last number of your journal contains a report 
of a paper rend before the’ Society of Arts, by Mr. W. S. 
Scott, “ On Food ; its Adulterations, nnd the Methods of 
Detecting them,” subjects, which all must concur with 
Mr. Scott in regarding as of “ grave importance.” I 
cannot but think, however, that in referring to matters so 
deeply interesting to all classes of the community, it would 
have been more judicious to have prefaced, by some 
cautionary remarks, the publication of such extraordinary 
statements ns those advanced by Mr. Scott, since it be- 
hoves all who really desire to see tho Adulteration Act 
efficiently carried out, to have a care that no manifestly 
absurd or unauthcnticatcd assertions are put forward. 

Mr. Scott informs us that ndulteration consists, (jrdly,) 
in “The employment of various colours, essences, &c., 
for the purpose of rendering the articles more attractive to 
the eye, or to the senses of taste and smell.” 


Are colours nnd essences of every description to be 
henceforth decried ? 

Again : “ The cause of adulteration is simply that 
fraudulent tradesmen wish to acquire in an indolent 
manner more money than the honest man can obtain by 
years of toil and application.” 

In reference to bread we are informed that “ in most 
cases, as supplied in tho form of half-quarterns, it is but 
a very frail reed indeed, for a workingman to lean upon.” 
That it is adulterated with chalk, gypsum, alum, and 
bone-dust. Mr. Scott expresses his “well-founded opinion" 
that “ Mr. Salmon is almost the only baker in the district 
of Chelsea who sells perfectly puro nnd unadulterated 
bread ! ” 

“ That 87 per cent, of the bread in London is more or 
less adulterated !” 

Can Mr. Scott for a moment imagine that such sweep- 
ing assertions ns these, unaccompanied by a statement of 
the grounds upon which they have been made, will be 
credited? Will nearly nine-tenths of the bakers of London 
quietly submit to be told that they are “ fraudulent trades- 
men r ” 

Surely we ought at least to have been favoured with 
some particulars ns to how many samples have been 
examined ; from how many shops such samples have been 
procured, and what was the quantity nnd nature of the 
adulterating material employed in each case. It is also of 
great importance that we should be informed what was 
the actual process sdopted by the analyst for their detec- 
tion: — Was “crumbly texture” taken ns evidence of 
the presence of potatoes, or “ brittleness of structure” 
regarded as a proof of rice flour ? nnd, more especially, 
was the presence of alum proved by the process de- 
scribed ? 

Does Mr. Scott mean to assert that water in which pure 
and genuine brend had been soaked would not produce a 
“ cloudiness” on the addition of a salt of barium ? or that 
the ash of genuine bread, after being treated as directed, 
would not yield a precipitate with ammonia, even if no 
alum bad been used in its manufacture ? Possibly if Mr. 
Scott had furnished us with the quantity of the alum found, 
we might be able to place more reliance on his results ; 
but, in default of any information of the kind, the inference 
is unavoidable that the lacks upon which he has arrived at 
such startling conclusions are far from trustworthy. As 
regards bone-dust, I am aware that it has frequently been 
stated to be onetof the materials employed in the adulte- 
ration of bread ; but I have hitherto, in spite of numerous 
enquiries, not succeeded in meeting with any one who had 
actually found it, nnd shall therefore be much interested in 
learning under what circumstances, and in how many in- 
stances, Mr. Scott succeeded in detecting it. 

Passing on from bread, however, we find statements 
cqunlly astonishing with those already alluded to. 

Oats adulterated to the extent of “ 25 per cent, with 
brewers’ or distillers' grains !” and rape cake alluded to 
ns an article of food usually given to horses ! 

By what process can brewers’ grains be made to bear 
any resemblance to oats ? In what part of the country arc 
horses fed with rape cake ? 

Again : “ Of the meat disposed of at the London markets 
nearly 10 per cent, is more or less unfit for human con- 
sumption !” And “Arsenical solutions arc employed with- 
out hesitation” to counteract the effects of decomposition 
or disease; and this practice is “ quite common ” with 
game nnd poultry. 

Surely some proof should have been forthcoming to 
substantiate so serious a charge ns this. How long has 
the discovery of such wholesale poisonous practices been 
made ? Why were not the Inspectors of Meat immediately 
informed, and the offending parties brought before a 
magistrate ? Why is the first publication of the discovery 
of such scandalous practices reserved for n meeting of the 
Society of Arts r 
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Mr. Scott has met with vinegar to which oxalic and 
formic acids have been “purposely added.” Certainly n 
very bold assertion unless backed by the most unequivocal 
proofs. What possible motive could there be for the use of 
cither of these acids ? 

Mr. Scott proceeds : “ About 91 per cent, of the pickles 
sold in London are more or less adulterated,” without, 
however, giving any statement of the figures whereby he 
arrives at so precise a computation. 

“ Mustard is never” to be met with pure, and he has 
purchased a sample so largely adulterated with plaster of 
Paris as to set when mixed with water ! 1 Surely suck a 
sample must have been sold to Mr. Scott as a good joke to 
pass upon an analytical chemist, for we can scarcely be 
expected to believe that any man would substitute plaster 
of Paris for mustard to such an extent with a view of 
deceiving a customer who had the use of four out of his five 
senses. 

Mr. Scott appears to have a very different idea of the 
term adulteration from that generally entertained. The 
law already sufficiently protects us against cases of gross 
swindling and frauds which become manifest by mere 
inspection, liy exercising ordinury care we can prevent 
ourselves from being taken in by “ wooden nutmegs,” by 
the substitution of barley for wheat, and there can be no 
difficulty in detecting marble in lump sugar, or brewers’ 
grains in oats. I cannot conceive that such frauds its 
these fairly come within the category of adulterations in 
food. 

We must all agree that the admixture of poisonous 
matter in any shape with food cannot be too strictly 
prohibited ; such, for example, ns the use of copper-salts 
in pickles, chromate of lead or orpiment, in buns, arsenical 
colouring matter in confectionery, &c. Neither 'should 
the sale of mixed articles as genuine (e. g., arrowroot, if 
mixed with other starches) go unpunished ; but we must 
not forget that a good cause Ls sometimes most injured by 
its would-be friends. It seems to me that Mr. Scott’s 
suggestions as to the course that should be adopted to 
protect ourselves against the ill effects of an improper 
dietary- would do away altogether with any but the 
best materials for food. For example, he says “ it 
is to be regretted that the sale of impure brown 
sugars of commerce should be permitted at all.’’ 
On the same grounds, would Mr. Scott argue that 
unsound wheat should not be permitted to be sold 
for human food ; and would he banish it from our 
markets ? Would he support the seizure of all potatoes 
touched with disease ? Does he mean to imply that the 
bread upon which our agricultural population thrive — a 
bread in the manufacture of which other grain than wheat 
is frequently employed— and the wheat often of an 
inferior character — is a “ very frail reed for a working man 
to lean upon ?” or does he mean to assert that the bread 
consumed in London by our working men is very 
inferior to it in nutritive properties ? 

I cannot conclude without urging most forcibly on all 
your readers that the fault of adulteration docs not rest 
solely on the tradesman or manufacturer. 

So long as the suicidal cry for cheapness is everywhere 
heard, so long will adulteration exist, notwithstanding the 
most stringent legislative enactments. Let the public 
recognise the fact that anything below a fair remunerating 
price can only co exist with sophisticated or adulterated 
food, and an incalculable advance will be made towards 
the attainment of a better state of things, than that which 
wc must all acknowledge now exists. — I am, &e. 

Verax. 


Copper in Dread and Flow. 

To the Editor of the Chemical News. 

Sir, — Dr. Ilnssall in his able work on Adulteration, as 
well as Mr. Wentworth Scott in his Lecture before the 


Society of Arts (January 30, r86i), both state that copper, 
although said to be used in some places on the Continent, 
has never, to their knowledge, been found in bread or Hour 
in this country. My experience, however, lends me to 
suppose its existence oftener than many persons would 
imagine. Having just completed a series of experiments 
with articles purchased in this locality, from which, in 
more than one !instance, I extracted copper ; in fact, the 
microscope readily revealed the presence of the sulphate 
in the flour. 

From hulf-n-pound of bread I obtained a solution of 
copper sufficient for 12 demonstrative experiments. Iron 
was also present in large quantities, showing that the salt 
of copper used wus adulterated. 

Were such things practised in Turkey, the guilty 
individual would be summarily dealt with; in fact, nothing 
short of hanging, or nailing his ears to a tree, a wails him. 
— I am, &c. John Horsley, F.C.8. 

Cheltenham. 


Chemical Xoliccs from Foreign So wees. 

I. MINERAL CHEMISTRY. 

l*rei>nrntinn of Chloride of dold. — According 
to M. Fordos {Repertoire de Chimic pure et Appliquec, liv. 
xii. p.373, 1860,1 it is impossible to obtain nTieutral chloride 
by dissolving gold in aqua regia and evaporuting the 
liquor to drive off the excess of acid. By this means, 
says the author, a hydrochlorate of hydrated chloride of 
gold, AuCl-HCl + Aq, is produced, which is the compound 
ordinarily met with in commerce. When this is heated 
even in a water bath to drive off the last equivalent of 
hydrochloric acid, protochloride of gold is produced, and 
the salt obtained is not completely soluble in water. 

II. ORGANIC CHEMISTRY. 

PyroRly ccrine — Explosive Glnnoin. — Dr. Sobrcro 
gives (Ibid. p. 400) the following directions for the prepara- 
tion of this compound. He makes a mixture of two parts 
sulphuric acid and one of nitric ncid, and when it has 
cooled he adds one-sixth of its volume of syrupy glycerine. 
It is not necessary, he has found, to operate at a lower 
temperature than the ordinary. The glycerine at first 
dissolves in the mixed acids, hut the mixture soon becomes 
cloudy, nnd a quantity of yellowish transparent drops 
collect on the surface. The whole is now poured into a 
glass containing 15 or 20 times its volume of cold water. 
The pyroglyccrinc separates immediately, and falls to the 
bottom of the vessel ; the ncid water is poured off, and 
the product is washed until the washings are no longer 
acid. The glycerine may then be dried under the air 
pump. This compound, it seems, is one of the very 
limited number of explosive liquids, a fact which Mr. 
Ferris (American Journal of rharmacg, vol. xxxii. p.524) 
discovered at nearly the cost of his eve-sight. It is 
strange that no notice of this dangerous property should 
be given in (J molin’ s Handbook, vol. ix. p.501, wherosome 
account of the compound is given. The detonation is 
extremely violent, a large drop making a report as loud ns 
a gun. Air. Ferris had not perfectly recovered his hearing 
three weeks after exploding about half-a-drachm. An 
experiment may be made without danger by placing a 
small drop on a watch glass nnd touching it with a red-hot 
wire. When dry it will detonate on percussion. Pvro- 
glycerine oxidises phosphorus, potassium, and copper. 
With hydrochloric acid it separates chlorine and produces, 
says Dr. Sobrero, a sort of aqua regia. 

f'licmirtt! dotation. — M. F. de Lnstello lins sent n 
memoir to the Academy of .Sciences, which, however, 
has not been published in the Comptes-Rendtn, in which 
he professes to have reduced all formulas so as to represent 
only one volume of vapour. The formula: he proposes 
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show, he says, besides the atomic composition, the per- 
centage composition and also the composition by volume. 
Further, they satisfy the law of isomorphism, and the 
author believes that of the capacity for heat as well. 
Lastly, he says, the density of gaseous bodies and their 
chemical equivalent may be represented by the same 
number. Let us hope that we shall soon hear more of 
M. dc Lastelle’s memoir. 


MISCELLANEOUS. 


Royal institution. — The following is the arrange- 
ment of Lectures for the ensuing week : — Tuesday, 
February 19, at 3 o’clock, Professor Owen “ On Fishes.” 
Thursday, February ai, at 3 o’clock, Professor Tyndall 
“On Electricity.” Friday, February aa, at 8 o’clock, 
Professor Faraday, “ On Platinum.” Saturday, February 
at, at 3 o’clock, Dr. E. Frankland *• On Inorganic 
Chemistry.” 

Adulteration of Food Ac*. — Mr. John Postgftte 
writes : — “ I think that some expression of opinion by the 
Society of Arts would tend materially to remove a mis- 
conception which prevails respecting the provisions of the 
recent Act of Parliament for the Prevention of the Adul- 
teration of Food or Drink. The first clause of that Act 
makes two offences ; one, that of selling knowingly articles 
adulterated with substances injurious to health, and would 
require proof of such knowledge before conviction \ but 
the other goes to the root of the mischief, and places a 
remedy in the hands of the public, for it expressly states, 

‘ every person who shall sell, as pure or unadulterated, 
any article of food or drink which is adulterated or not 
pure, shall for every such offence,’ &c., forfeit and pay a 
penalty not exceeding £5, with costs ; nnd for a second 
offence the name and residence of the offender may be 
advertised at his expense in the newspapers. It is, there- 
fore, perfectly clear, under this Act, that purchasers have 
only to ask for the pure article and request the seller to 
label it as such, — and equally clear is it that impure and 
adulterated articles of food or drink must be sold as such ; 
but, even these may bring the seller under the law, should 
they contain any material hurtful to health, as the magis- 
trates may refuse to admit a plea of want of knowledge of 
his business by the seller, or that no means of knowing 
(an Analyst being appointed in his district) existed within 
his reach. Respecting the Public Analysts appointed, it is 
of the highest importance that they should be, not only 
well skilled in chemistry and the use of the microscope, 
but also persons of well-established reputation for integrity 
and honourable conduct, otherwise the power placed by 
this Act in their hands may be used for very bad purposes ; 
and, I think, in all cases where analysts are appointed by 
local authorities, the inspectors of meat and markets 
should be ordered by those bodies to make purchases, 
submit them to tho analyst, and initiate the proceedings 
before the magistrates, — a work quite within their duties, 
and one that may be carried on under this Act of Parlia- 
ment. It now rests with Corporations to protect the 
community against the great evil of adulteration, and 
avert such calamities as occurred at Bradford and other 
places. I am glad to find, as the originator and worker of 
this question for several years, that the Society of Arts 
has taken this important matter up.” — Journal of (he 
Society of Arte. 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Parts of the Chemical News, wc have determined 
upon issuing a Part with the Magazines each Month, 


strongly sewn in a wrapper. The price of each Part 
will be Is. 6d., post free Is. 7 d. ; or when consisting 
of five numbers. Is. 9 d. and Is. lid. Part I. of the 
present Volume is now ready. 


In publishing letters from our Correspondents wo do net thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which wt 
do not agree. 


All Editorial Communication! are to bo addresseddo Mr. Crook rs, 
and Adrtrtitn.teulo and Bminea Communication! to the Pubushw, 
Grif«x, Bobs & Co., at the Office, 10, Stationer* 1 Ilall Court, 
London, B.C. 


Vol. II. of the Chemical News, containing a copious Index, It now 
ready, price lu, by poet, lie. 8<t., handsomely bound in doth, gold 
lettered. The case* for binding may be obtained at our Office, price 
is. 6 d. Subscritiera may have their coploa bound for u. If sent to 
our Offico, or. If accompanied by a cloth case, for 6d. A few copies «< 
Vol. I. can still lie bad, price lor. 6 >!., by post ti». ul. Vol. III. com- 
menced on January 5, 1861, and will bo cnmpleto in 16 number*. 


Per-hydralt 0/ Alumina. — It P. wishes to know if this anbetance i* 
an article of commerce, mid If so, whero it can bo procured. 

(Sa* Puriten.—H. N. — Mr. Bowdltcli mentions that the apparatus 
for Ills process of testing gas with hot lime, can tie obtained of Mr. 
John Savile, jun , Wakefield, for the price of ISs. 

The Regularity of natural Form!.— An article on this subject U 
dedinod with thanks. 

P. M. It. — Rocolvcd. 

Colouring Mailer from Wood.— A correspondent wishes to know the 
name given to tho activo colouring matter obtained from wood by 
exhaustion in alcohol and precipitation by water. By being raised 10 
a tcm]icrature of ayo deg. Centigrade, in a steel cylinder, when cooled, 
the principle diqiosits in tho form of yellow crystals on the surface of 
the cylinder. 

B. P. — Your suggestion of aaturating the stone alternately with two 
salts which will precipitate an insoluble compound in ita pores. Is by 
no means new ; nor a>« the salts proposed (chlorido of calcium and 
sulphate of soda) the most suitable for that purpose. Mr. Bansomc - * 

8 recess of using sillcato of soda and chloride of calcium alternately, i* 
ac most perfect according to theory ; but there arc difficulties in the 
way of its successful application to’ stono. owing to tho pores of the 
latter being usually filled with moisture. 

Bool ! Rrrrieal. — " A Manual of Elementary Chemistry.'* By 0 . 
Fownos. Edited by Dr. H. Bence Jones and Professor Hofmann. 
Eighth Edition. London : J. Churchill, New Burlington Street. "A 
Manual of Photographic Chemistry.” By T. F. Hardwich. Sixth 
Edition. Lor don: J. Churchill, Now Burlington Street. “The 
American J( umal of 8dcnce and Art,” No. 91 . 


THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7 d. 

A TABLE (reprinted from the Chemical News. 

and Revised by tho Author.) showing the more Important 
Articles of FOOD or DRINK, and tho Substance* emplovcd for 
Adulterating them. Especially suitable for Museums, Schools. 
Mechanics' mid other Institutions, as well ns for Private Reference. 

“ A very interesting Table, which will bo found exceedingly useful 
for ready reference, being clearly and intelligibly arranged.''— Techno- 
logist. 

Chemical News Offico— Griffin, Bohn and Company, 

10, Stationers' Hall Court, London. 


THE ORIGINAL “DR. STEERS’ OPODELDOC." 

261. per dozen, usual Discount — Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “F. NEWBERY, No. 45, St Paul's 
Churchyard ” on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 
Established A.D. 1746. 
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PULVIS JACOBI FER., NEWBERY’S. 


To the Medical ProfeJJion of Great Britain and Ireland , 

1 ENTLEMEN, — We beg to call your attention to the following ext rafts from a Paper by the late John 
Cheyne, M.D., F.R.S.E., M.R.I.A., Phyfician to die Hardwickc Fever Hofpital, Dublin, and 
Phyfician General to His late Majefty’s Forces in Ireland, &c. Sic., contained in “ The Dublin Hofpital 
Reports,” vol. I, /. 3 1 7. 

Since this cafe came into my pofleffion, I have been led to make a good many clinical experiments, which have enabled 
'* me to verify the reports which I had heard of the efficacy of JAMES’S POWDER, in fometimes removing the apoplectic 
■* diathesis in perfons advanced in life. It is, moreover, worthy of obfervation, that JAMES’S POWDER has been of 
“ remarkable utility in certain indances of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by cffiifion. Ladly, in two cafes of general plethora, in which, however, the head was more affefted 
“ than any other part, JAMES’S POWDER was exhibited by me with perfeft fucccfs." 

Alfo vol. I, p. 320. 

“The following very fimple method of exhibiting JAMES'S POWDER, in cafes of undue determination of blood to the 
“ head, is that which I have generally purfued. The patient is made to begin with a very moderate dole, not more than 
“ two grains at bedtime, and -4b increafc the dofc by half-a-grain every night, until fome fenfible eft'eft is produced upon the 
“ ftomach, bowels, or (kin. Should the domach be affefted with fickneft, the dofe mull be leflened by one grain on the 
“ following night. By the addition of a little rhubarb to it, a larger quantity of JAMES’S POWDER may be adminidered 
“ than the domach could otherwife bear. If the (kin is foftened, or the bowels aft’efted, the dofe (hould not further be 
“ increafcd, but it mud be repeated every night for a confiderable length of times in feveral indances I have known eighteen 
“ or twenty grains taken for a conliderablc period without any inconvenience.’’ 

The following extraft (fhovving the increafing cllimation in which the true Dr. James’s Powder is held by 
Medical Practitioners) is taken from “The Lumlxan Lcfturcs,” 1858-59, delivered before the Royal College 0/ 
Phyficians, by A. Tweedic, MJD., Phyfician to the London Fever Hofpital, who is admittedly one of the 
higheit practical authorities on the fubjeft of Fever. He fays, (the “ Lancet f June 16, i860, P. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require antimonial preparations, a pill containing a or 3 grains of James’s Powder (prepared 
“ by Newbery) (hould be taken at intervals according to circumdances,” 

In writing to Mefl'rs. Newbery, he fays : — 

“ I with that your preparation was always ufed." 

To fecure the dilpenfing of the original preparation, which, for 114 years, lias been fold by the houfc 
of Newbery and Sons, in St. Paul’s Churchyard, it is neceflary to preferibe it as “Pt’LVIS JaCOBI 
V*ER., NEWBERY’S,” otherwife another article (wanting in the beft properties, and recommended to be given 
in a different code of dofe, though called by the fame name ) may be fubftituted for the original medicine. 

This fubftitution mull bring difappointment, and of courfe deter Praftitioncrs from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependence can be placed. 

FRANCIS NEWBERY AND SONS. 


45, St. PauTs Churchyard, London. 


Prices for Dilpenfing i oz. Bottle, 3 s. 4 d., 1 oz. 9/. Ul'ual Difcoum to the Profcflion. 
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SPARKS & SON, 

INVESTORS or TIU! 


INDIA - RUBBER URINALS 


Male and Female Railway Travellers, Invalids, 
and Children. 

Thc«o Urinals nre made on the most approved principles, and all are 
fittod with the recently-invented valvo, which will not allow any return of 
water by the upper pait, by being placet l in any position, and fh>m their 
improved eonKtructfmi. arc bettor than any similar articles at present in use, 

A liberal discount to tbe Medical Profession. Doaorlptive Circulars and 
List* of Prices sent per poet. 

Hospitals, Infirmaries, and Unions supplied on tbo boat terms with every 
article for the use of the sick and invalided. 

SPARKS AND SON, 

Patkxt Suroioal Tanas and Bakdaok Makkrs, 

2$, CONDUIT STREET, NEW BOND STREET, LONDON. 



PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 O.P., 21 s. net Cash. 

This quotation admits of neither credit nor discount, and 1*. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT dt CO. 

OLD FURXIVAL’S DISTILLERY, HOLBORN. 


PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, B L A C K F R I A R S 11 O A 1), S. 

THE TRADE SITFLIED WITH I.'HEMICAIS AT LOW CASH PRICES. 
Pure Chemicals for Analyses.— Prieo List on Application. 
Shipping Orders Promptly Executed, 


Just 

published, 



Post freo 
for 3 Stauijx, 


rpHE Wonderful Success of Messrs. GABRIEL’S PATENTED INVEX* 

, 1 1ON 'inparalleletl in Mechanical Dentistry, the rcmarkablo simplicity of arrangement, 

together with t he ext laordinary amount of comfort enjoyed by tbe wearer, M well a* tbo perfectly 
indestructible nature and purity of tho materials employed, have produced tlio usual results in 
such oases— certain persons, unable to adopt Messrs. Gabriel's Improvements. have imitated 
their advertisements so as to lend the public to believe they arc authorised to do so. MoSsm. 
uaunol, therefore. foul it incumbent on them to caution their patients that tlioir inventions 
can only be obtained at tlioir Advertised Establishments^ as under, and that they will not be 
responsible for any that are not so cbtalnod. ' 

UPUHTIIEATISE, GABRIEL on the « LOSS and ONLY EFFECTUAL 

Artif t F !?/ the TEETH explain* their Patented System of Supplying 

."il 1 1 1 '. ex, ^° Comlito Quid* as » taso. Tho extmordiuary adrautaKv* 
obtnincsl by Gabriel a system Arc a perfect Set of Teeth. ad«pt*| with the ntmott Accuracy hv 
2 ‘ “"T'. 3 4 ,0 J l m,y oih! ration, and without the use of springs, wires, or any metals’. 

avoided, and an amount of auction or adhesion perfectly astonishing obtained ; 
ThS? or .' 1C tr CS ? IJ jf!"amnt<;<Min tbe most difficult CO«M even when 01 her methods have failed. 

SKtz!! 1 t y th f 1 °i\ " 1 ; UT changes of the mouth, or oven the lose of Tooth (if any 
rcm.un), thus dispensing with tho furthor servicosof the Dentist. The I cat material*, wliieh are 
twSfc! ° ro ' lla,l > l'> lre : *" d 6WCC( - ?»ly employed, while tho expense is even loss than half 
Vr “ulr p°r CO ' 1 t - Ro , fcr ,1 1 ? co '* u * lu “ l testimonial* may lie scon. Inspection by the 

tha * nd 'V. 1 totowstod is particularly requostod by Messrs. Uaihih:;., Dentists to 

tbo 1 rrnce d Ottsjana. Established 1315. i-oo Diploma. 

110, RECENT STREET, near tho Quadrant; and 33 aud Si, LUDGATK HILL, City. 

AMERICAN MINERAL TEETH from Four to Seven and Ton Guineas per Set. 

Best in Europe ; Warranted. 

LIVERPOOL -13d, DUKE STREET. BIRMINCIiIAM-05, NEW STREET. 


P RACTICAL CHEMISTRY.— 

Mr. HENRY MATTHEWS, F.C.S., is 
prepared to give Instruction in every branch 
of Practical Chctnistrv, particularly in it» 
application to Medicmo, Agriculture sad 
Commerce. For ]>*rticulars and prospectuses, 
apply to Mr. Henry Matthews, at the 
laboratory, 30, Cower Street, Bodfori 
Square, W.C. 
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therefore, full to bo the best medium for ail 
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The lan<tl slates “ This U Suiwrior to anything of tho kind kuown." ,4 



PATENT 
CORN FLOUR. 


Flntt of the kind Manufactured and Patented In tho United Kingdom and Franco, aa 
explained with Engravings in " Tho Illustrated London News,” of May 20, 1800. Pro pared 
without fermentation it is warranted to keep s weet for years. 

It is respectfully suggested that the Trade Mark, and name In fttll should he olrsoivcd on 
tach Package, as similar articles arc sometimes substituted or recommended ns " tho ssirno" or 
“ Mt good a- Brown and Poison’s," 

BROWN AND rOLSON, Manufacturer* stud Purveyors to ilor Major.ty, 

PAISLEY, MANCHESTER, DUBLIN, and LONDON. 


ALABASTRINE PHOTOGRAPHY. 


The Re developing Solution, for producing those picture*, is mild in ImUJos, at I*. 2s. 
and 2 s. each ; the necessary Vurniidi at Is. Cd. 3s. and is. tld. ; and the Collodion at 10s. per lb. 

11 An cffoct is obtaiuod in a few hours upon tliese Piiotograplis which could nut be produced 
by days of tho moat laborious application on Ivory.” — Art Journal, August, 18St>, 


MESSRS. SQUIRE & CO. 

Beg to announce that, in consoqucuco of tho largo demand for the 

ALABASTRINE COLLODION, 

the Manufaeturor has been induced to make more complete and comprehensive arrangements 
fur a constant supply, uniform in quality, possessing in an increased degreo all those properties 
for which it has been so much admired, namely — unsurpassed sensitiveness, dolicato half-tone, 
great rapidity, ricli blacks and puro whites in OHHiNAKY POSITIVES, and all the physical 
properties wliich render it pre eminently suited for tho production of ALABASTRINE 
PHOTOGRAPHS, rodttvo, 10*. per lb. ; Negative, 12s. per lb. 

SQUIRE ii CO. 52, KING WILLIAM STREET, E.C. 


JOHN CLIFF & CO. 

(late Stephen Green Sc Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 

L. 0EETLIN6, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully Inform* hi* friend* that ho has ontorod into Partnership with Mr. Edward W. 
badd, of No. 1. Old Jewry, Bullion Balance Maker to tho Bank of England, and Hydrometer 
Maker to tho Honourable Board of Inland Hcvcmio, and that uP future, tho busineee will 

conducted under tho Firm of 

LADD AND OERTLING, 

»t No. 19 2, BISHOrSGATE STREET, E.C., 

where the BALANCE DEPARTMENT will still be under tho special Superintendence 

of L. OERTLINO. 


ESTABLISHED 1810. 



JOHN DAVIS, 

10, PERCIVAL STREET, CLBRKSNWBLLu 
LONDON, E.C. 


T\IK SINKER, Seal Engraver, 

Motid Stamper, and Manufacturer of 
Metid Labels for Patent and other Articles, 
and every description of EMBOSSING, COPY- 
ING. and PIERCING PRESSES^ STAMPS. 
PUNCHES, PRESS TOOLS, Ac. Crests en- 
graved on Rings or Seal* in tho first style, 
price 8 *. each. 

DAVIS'S PATENT “ SELF INKING '* 
PRINTING PRESSES, for Proscription 
W rapier*, Ac. A Levur Embossing Proas and 
Die Complete, Ion. Lineu Stuni|>llig Ink, ua 
supplied to her Majesty's Regimental Stores, 
to be used with till kiudsuf Stumps, Stool [icu.-i, 
Ac. A sample liottio for C stamps. 

*.* Prieo List* Free |>or Post 


Bnptnres. — By Her i*fuje*ty’» 
Bov a I iretror* Patent. 

W HITE’S MOC-MAIN 

LEVER TRUSS (perfected and exhi- 
bited in tho Great Exhibition. 1331), is allowed 
by upwards of 200 Modlcal Gentlemen to be tho 
most cflcctivo invention in the curative treat- 
ment of HERNIA. The u*o of a steel spring, 
so hurtful In its effect*. I* horc avoided ;a,-.uT 
bandage bchu-woin round tho IkkIv, while tho 
requUlto resisting power is supplied by the 
MOC-MAIN PAD and PATENT LEVER, 
fitting with so much case and closeness that 
it cannot be detected, and may be worn during 
sleep. A descriptive circular may be bad, :uid 
tbo Truss (which cannot fail to ht) forwarded 
l>y post, on tho circumference of tho body, 
two inches below the hips, being sent to the 
Manufacturer, 

MR. JOHN WHITE, 228, Piccadilly. 
Price of a Single Truss, 10s., 21s, 20 *. <XL, 
aud JIs. (d. Postage, Is. 

Price of Double Truss, 31s. cd., 42s , and 
f>2s. (id. Postage, is. 5d. 

Price of on Umbilical Truss, 42s. and ML. Cd. 
Postage, Is. 10.1. 

Fo>t Office Orders to bo made payable to 
JOHN WHITE, Post Office, Piccadilly. 

ELASTIC STOCKINGS. 

KNEE-CAPS. Ac. for VARICOSE VEINS, and 
all cases of WEAKNESS and SWELLING of 
tho LEGS, SPRAINS, Ac. They aro porous, 
light in texture, aud inexpensive, an l are 
drawn on like an ordinary stocking. Price, 
from 7s. Od. toltis. each. Postage, Cd. 

JOHN WHITE, Manufacturer, 

222, Piccadilly, Loudon. 


MEDICAL FITTER. 

F B. WALTERS, 31, GREAT 

, QUEEN STREET. LINCOLN'S INN 
FIELDS, LONDON, W.C., Mauufactir.cr of 
Hliop Fitting* in genera!, Dealer in Medical 
(.las*, Earthenware, and every description of 
Shop reqiusile, Medical Labelling, Writing aud 
Embossing on Glass, Ac. 

Plan* and Rstimatcs furnished for 8110P 
FRONTS, and fitting up 8 urgori«w, Chumuts ' 
and oil kinds ef Shops, complete, iu town 
and country. First- rate workmanship 
guaranteed. 
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To Phjrticiaai, Murifvom, and 
Drarrid*. 

Brown’ t Cantharidine Blistering Tissue, 

PREPARED PROM PURE CANTHARIDINE. 

A N Elegant Preparation, veai- 

cat Ingin much less time than the Bmp. 
Lyttaj, P.L. easily applied and removed, and 
wili not produeo strangury, or troublesome 
after-sore*. It has received the sanction and 
commendation of many of the most eminent 
Practitioner* In Hie Kingdom.— In Tin Cant, 
containing tm fat, 6t. 6 d. : a«d matt Cam of 
<r t tquart fat, 3 1 M. each. 

BROWN’S TI8SUK DRESSING. 

An elegant, economical, and cleanly substitute 
for nil ointments :ut a Dressing for Blisters, and 
may bo called a com|ianion to the abovo. — In 
Tin Cam, containing toilet square fat, It. Od. 
each. 

Extracts and Elilorinl Soft from the Eta York 
Journal of Meilicint. 

" March 1st, 1830. 

"Brown’s Cantharidine Ttwuc.— It pre- 
sents peculiarclaliiistooitr notice in the inflam- 
matory diseases of females and children, in 
whom tho unpleasant consequences wliieh so 
often follow the application of tho Kmp. Can- 
tharidcH are most apt to occur. We havo found 
it a rcliablo and peculiarly safe vesicant, and 
from tho many trials wo have given It, wo nro 
satisfied that it deserves the attention of the 
Medical Profession. 

" Accompanying this article !b a Tory rimplo 
and neat dressing.” 

“ l have prescribed thoCANTHARiDiNETisstlR 
and Dressing (as prepared by you), for tho butt 
ton years. I lmve much satisfaction in hearing 
testimony to its effectual. mild, nnd safe action 
as n vesicant on the most delicate skin, and one 
of tho best auxiliaries in tho successful treat- 
montof congestive ami iuflainiuatory diseases; 
the Dressing ba,tlicad vantage of being cleanly, 
agreeable, and curative in its application. 
"JOHN PUBSELL, M.D.. F.R.C.S B. 
"Kennington-iuirk, Surrey, Feb. 12, 1837. 
To Mb. T. B. Brown.” 

" Army Medical Do|Kirtmoiit, Jan. 16, 1847. 
“The principal Medical Oflicerof tlioOencral 
Hospital, Fort Pitt, Chatham, reports that Mr. 
Hhown'h Blintehinu Tlsttu: lias wen used ex- 
tensivoly In tho Military Hospital, has boon 
found effective as a vesicatory, when carefully 
applied, and lias not l>eon productive of anv 
degree of strangury. 

•' ANDREW SMITH, M.D. 

" Deputy Inspector-Gonornl of Hospitals. 
•’ Mr. T. B. Brown, Birmingham." 

Sold by tho Solo Consignees. WILLIAM 
BAIT.K1 and SON, Honcloy Fields Chemical 
Works, Wolvorhampton ; anil by nil Wholesale 
and Retail Druggists and Mcdiciuo Agents 
throughout the British Empire. 

ELL BROTHERS beg to in- 
timate that, having become SOLE 
LICENSEES in the United Kingdom of PRO- 
F ESSO It DKVILLE’8 method of producing 
PURE ALUMINIUM, thoy are now in a 
position to supply from their Works hero both 
this metal and its compound with copper, 
known under the name of Aluminium Bronze. 
Ncwcnstle-ou-Tync, Sept. 1800. 


PATENTS. 

M R. VAUGHAN, Memb. 

Soc. Arts, British and Foreign PATENT 
AGENT, 13, Southampton Buildings, Chancery 
Lane, W.C., gives special attention to Inven- 
tions connected with CHemsTRv, Mr.TAU.rRnv, 
and Mining. Provisional Protection for Six 
Months, £0 tie. to £8 8s. 

A Gullit to In i t ntort Free by Post. 


A YOUNG GERMAN 

CHEMIST, aged 21 years, wants a 
SITUATION as ANALYTICAL CHEMIST in 
a Manufactory or elsewhere. Best references 
can bo givou. Address, R. 8., No. 12, Post- 
office, I Aid IS. 

\fR. RAMSDEN will give his 

1YJL Now MUSICAL ENTERTAINMENT on 
tho OLD ENGLISH SONGS and BALLADS 
at tho POLYTECHNIC INSTITUTION 
(Limited) even - Evening at Eight o’clock. All 
the other LECTURES, DISSOLVING VIEWS, 
Ac. Ac., continued. 

The Morning and Evening Classes are now 
in operation, and the laboratory is open for 
Analyses and Students. 

NOTICE.— Tho INSTITUTION will boOPEN 
to tbo INDUSTRIAL CLASSES EVERY 
SATURDAY EVENING on payment of tkl. 
each, and tho Directors are willing to 
negotiate with Schools, and Religious and 
Other Societies for tho admission of numbers 
on the most liberal terms. 


P ROFESSOR OWEN, 

Superintendent of the Natural History 
Department, British Museum, commenced 
a COURSE of SIX LECTURES on •• Fossil 
Roptilia,” at tho MUSEUM of PRACTICAL 
OEOLOGY. JERMYN STREET, on FRIDAY, 
February S, at THREE o’clock ; to bo con- 
tinued on each succeeding Friday, at tho 
name hour. Tickets for tho course, price Five 
Shillings, may bo had at the Museum. 


/CLASSICAL 

\.J MATICAL— 1 


and MATHE- 

■Dr. STEOGALL (assisted 
by tbo Rev. L. J. Lovckin and T. Hogan, 
Esq., M.A ), Prepares Gentlemen for their 
Examinations at tlio following Boards : — 
Matriculation Examination of tho London 
University; Preliminary Examination at 
Apothecaries’ Hall ; Fellowship Examination 
at tlio Royal College of Surgeons; Preliminary 
Examination at the Royal College of Surgeons. 
— For terms, Ac., apply to Dr. Steggnli, before 
One and after Three o’clock (Tally, at 2, 
Southampton Street, Bloomsbury Square. 

N.B.— No Vacation during the Summer 
Months. 


A PERUSAL of nil NEW 

CHEMICAL BOOKS, as soon as Pub- 
lished, for ONEGUINEA PER ANNUM. 

LEWIS’S MEDICAL 
AND SCIENTIFIC LIBRARY, 

15, Gowsn fiTBKrrr North. 

Books may l»o retained as long, or ex- 
changed ns frequently, as suits the con- 
venience of Subscribers. Catalogue gratis to 
Subscriber*. 

Book Clubs supplied on the following terms : 
Per Annum, 

Two Guineas Four Volumes at a time. 
Three Guineas Seven Volume* at a time. 

Five Guineas Fourteen Volumes at a time. 
Ten Guineas Thirty Volumes at a lime. 
Now Works at Twenty per Cent. Discount. 


T II. DALLMEYER, OPTICIAN, 

tf • (8on-in-Law and Pupil of the late 
ANDREW ROSS), respectfully begs to inform 
tho Scientific Public that he exclusively 
Manufactures tbo 

ASTRONOMICAL TELESCOPE, 
according to A. R ’s processes, who has also 
bequeathod to him tho whole of the Ma- 
chinery, Ac. employed for that purpose — 
TERRESTRIAL TELESCOPES (alf kinds) of 
tlio most perfect description. 

J. H. D. having devoted much time to tho 
construction of 

MICROSCOPES and MICROSCOPIC 
OBJECT-GLASSES, 

inheriting also one-half of tho Implement*. 
Ac., used tor tho production of the latter, ha* 
succeeded still further to improve them, the 
result of protracted analytic dioptric calcula- 
tions. Tlio first of these, a NEW QUARTER- 
INCH OBJECT-GLASS, was exhibited at a 
Soiree of tbo Microscopical Society, in March, 
1860. For Particulars, soc previous Numbers, 
or Catalogues. 

IMPROVED PHOTOGRAPHIC LENSES 
(freo from Distortion, A .). 

*** Soo J. H. D.’s Paper real at tho Meet- 
ing of tho London Photographic Society 
(Journal, Juno 15th). 

Catalogues may bo had on application nt 
No. lit, BLOOMSBURY STREET, 
OXFORD STREET, W.C. 


E vening lectures at the 

GOVERNMENT SCHOOL of MINES, 
JERMYN STREET. 

Frnfossor HUXLEY, F.R.S., commenced a 
Course of TEN LECTURES, "On the First 
Principles of Physiology.” on Saturday, tho 
Huh January, at Seven o’clock. To be con- 
tinued on each succccdiug Saturday Evening. 

Tickets for tlio whoio Course, iiriro Five 
Shillings, may las bad at tho Museum of 
Practical Geology. 

TjWENING LECTURES at the 

-I -I MUSEUM of PRACTICAL GEOLOGY 
JERMYN STREET. 

Professor TYNDALL. F-U S., commenced a 
Course of TEN LECTURES, "On Magnotic 
nnd Electrical Phenomena," on Tuesday 
Evening, tlio 8th of January, at eight o'clock, 
to be contiuucd on each succeeding Tucadav 
Evontug. 

Tickets for tho whole Courso. price Fivo 
Shillings, may ho had at the Museum. 


SCIENTIFIC PRESENTS. — 

kJ ELEMENTARY COLLECTIONS, to 
facilitate tho Study of Geology, Mineralogy, 
and Conchology, can bo had at 2, 5, 10, 20, 50, 
to 100 guinea* ; also. Single Specimen* of 
Minerals, Rocks, Fossils aud Recent Sholl*. 
Geological Maps, Models, Diagrams, Ham- 
mers, all tho Recent Publications, Blowpipes, 
Microscopic Objects, Ac., of J. TENNANT, 
Geologist, 149, Strand. Practical Instruction 
is given in Geology and Mineralogy by Mr. 
Tennant, at 149, Strand, W.C. 


G overnment school of 

MINES, JERMYN STREET. 

Tbo following COURSES of LECTURES are 
about to bo commcucod 
TWENTY- FOUR Lectures on “Organic 
Chemistry,” by Dr. Hofmann, F.R.S.. to Iw 
delivered on Mondays, aud Tuesday*, nt 10 
n.m , commencing February 11. Fee for the 
courso, £1. 

FORTY Lectures on "Mineralogy," bv 
Mr. Wariugton W. Smyili. M.A., P.ILS., to bo 
delivered nt 3 p.m., on Mondays, Tuesdays, 
Thursdays, and Fridays, commencing Feb- 
rtuiry 1 1 Fee for the courso £2. 

THIRTY -SIX Lectures on "Applied 
Mechanics," by Professor Willis, M.A, 
P.R.8., to be dellvorod on Tuesdays, Wednes- 
days. Thursday*, and Fridays, at 12, com- 
mencing February 14. Fee for tho course 
£1 It's. 

THIRTY-SIX Lectures on "Geology "by 
Professor Ramsay, F. R. 8. , (assisted by Mr. A. 
Geikic, F.G.S.,) to bo delivered on Mondays, 
Tuesdays, Wodnoadaye, aud Thursdays, at 
2 p.m., commencing on February 11. Fee for%? 
tho course, £1 10». c 

Tickets And Prospectuses of tho School may- 
be had on application. 

TRENUAM REEKS, Registrar. 
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Just published, In 1 vo!., 8vo, of newly 1000 closely printed pages, and 40 Plates, price. 

. coloured, 50*,, plain, SOs. 

A HISTORY OF INFUSORIA, 

I3CCLUDUTO 

THE DESMIDLACEA2 AND DIATOMACE.E, BRITISH AND 

FOREIGN, 

BY 

ANDREW PRITCHARD, ESQ., M.R.I. 

Antlior of tbe " Microscopic Cabinet," Ao. 


Tbe Fourth Edition onlargod end revised by J. T. ARI.IDGB, M.B., B.A. London 
WILLIAM ARCHER, Esq.; JOHN RALPH, M.R.C.8.L.; Professor W. C. WILLIAMSON* 
Esq., F.R.S. ; and tbe Authob 


Tlii* work i* devoted to a History— based upon the researches of British and Foreign 
Naturalists — of each group of organisms comprised by Ehrenberg under tho term In futnr'ut, 
including tho Desmldiaccju, Diatomaeem, Phytosea, Proto sun. Rotatoria, and Taivllgrada. This 
U followed by a systematic description of tho several Families, Conors, and all tho known 
Spccios. recent and fossil. The present edition baa been greatly onlargod sud is Illustrated 
by u early 2000 magnified figures. Tho Now Plates on Diatomaeese are by Tnffen West, P.L.S. 

To tho Geologist and Microscopic Observer this work specially addresses itself, as a practical 
manual of tho present stAto of our knowledge of tho multitude of invisible forms of life, above 
named, not to bo found in a single volume, or in any one language. 

LONDON : WHITTAKER AND CO., AVE MARIA LANE. 
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THE ADULTERATION OF FOOD AND DRINK. 

Chemists have an interest in the Act passed for the 
Prevention of Adulteration of Food and Drink beyond 
that of any other portion of tho public. They are liable 
to suffer by the fraudulent treatment of these substances 
just as much as other people, and it opens a number of 
appointments in the public service which are almost the 
only ones for which a chemist is eligible. Hitherto, 
neither chemists nor the public at large have benefited 
by the Act, a result we predicted when the Bill was 
first introduced into the House of Commons. As it 
appears to be the general impression that the able 
Member who introduced tho Bill proposes to introduce 
another during the present Session of Parliament, we 
will take the Act as it stands, and offer a few remarks 
on the several clauses it comprises, and suggest some 
alterations which appear to us necessary to render it 
effective. 

Clause I. gives Justices the power of inflicting 
a penalty not exceeding £5, and the costs attend- 
ing his conviction, on any person who shall sell any 
article of food or drinks adulterated w ith a substance 
injurious to health, or as being genuine when it contains 
a foreign substance not supposed to be injurious to 
health — provided the vendor is aware of the adultera- 
tion. For a second offence, the Justices may cause the 
name, address, and occupation of the offender to be pub- 
lished in any way they may consider desirable. This 
clause, which requires that the vendor shull be aware of 
the adulteration, appears to us to render the Act 
nugatory at the very outset. Who is to prove he had 
such knowledge if lie denies that he had ? The only 

G rson capable of furnishing such proof must be one of 
1 own servants; and even supposing this evidence to 
be obtained, we doubt very much whether it would 
ensure a conviction, ns Englishmen have, and rightly so, 
a horror of the system of delation ; and this would be 
delation of tiic worst kind, short of compelling a woman 
to betray her husband. Tho sale of articles already 
adulterated by the wholesale dealer occurs with sufficient 
frequency to render it almost impossible for a Justice to 
convict in the face of the retailer’s denial of a guilty 
knowledge, however strong his impression may be that 
the guilty party is before him. The remedy for this is 
obvious: let the vendor be convicted when the evidence 
is clear enough to establish the charge* of adulteration, 
without entering into the question of his knowledge at 
all. At the same time, we would not prevent him from 
obtaining prompt justice whenever it happened that he 
was innocently condemned ; nnd this is easily provided 
for by giving him the privilege of suing the wholesale 
dealer in the County Court for costs and damages. As 
to the mode of giving publicity to a second offence, wo 
think it would be prefci able to relieve the Justices of 
the odium they would incur by adopting what we con- 
ceive would be the only effectual one — viz., by comj>el- 
ling the offender to pay for an insertion of an advertise- 


ment of his offence in a newspaper, and to affix a printed 
copy of it on a conspicuous part of his shop window for 
a certain number of days, — by making it the legal punish- 
ment. Moreover, some such enactment will be found 
absolutely necessary, otherwise offending parties may 
complain that the penalties inflicted are of an arbitrary 
character ; that whereas A was sentenced to pay a fine 
of £j, and to affix a printed account of his offence and 
conviction in his window for twenty days, and to pay 
for tho insertion of an advertisement in a newspaper, 
B, for a precisely similar offence, only had to pay the 
fine and for the advertisement, and escaped the real 
penalty altogether. 

Clauses. II and III. give certain bodies power to appoint 
Analysts possessing competent medical, chemical, and 
microscopical knowledge in their respective city, 
i districts, counties, or boroughs, with such salurv or 
allowances as they may think fit, subject to the approval 
of one of Her Majesty’s principal Secretaries of State, 
whose sanction must also be obtained before an Analyst 
can be removed from his post. Also that the purchaser 
must prove to tho satisfaction of the Justice who hears 
the ease that ho told the seller lie meant to have the 
substance analysed, and gave him an opportunity of 
accompanying him (the purchaser) to see it placed in 
the hands of nn Analyst, so as to secure it from being 
tampered with. 

The grand defect here is that it simply permits 
vestries, district bourds, &c., to appoint Analysts. The 
Act does not say to vestries, district boards, and so forth, 
“ On and after a certain day you shall appoint an 
Annlyst,” &c., but you may appoint. The result of this 
mild species of legislation lias been precisely what wo 
anticipated when the Bill was first brought forward 
(see CtlEMICAI. News, February 18, i860), and wo 
trust that Mr. Scholefield, or some other independent 
Member, will take an opportunity of moving tho 
Government for a return of the number of appointments 
of Public Analysts that have been made. Of course we 
can only guess at the number of such appointments by 
what we have seen in different newspapers, but we have 
a strong impression that if the salvation of the popula- 
tion of the United Kingdom depended on twenty official 
Analysts being found within its borders, we should all be 
Io-^t. The reason is clear enough. Vestrymen are, for 
the most part, tradesmen. Even where the Vestry con- 
tainsmembers who are not traders, but men of independent 
fortune, inspired by a laudable desire to serve their 
fellow-parishioners in their local Parliament, by regula- 
ting the number of their gas lamps, examining the state 
of their roads, and watching over the salubrity of their 
domestic arrangements, these, being mostly dependent 
on the minor cluss of tradesmen for their re-election, are, 
naturally, reluctant to give offence to their constituents. 
If it were made compulsory on such bodies, we believe 
they would not be very unwilling to make the appoint- 
ment; but it is, perhaps, rather too much to expect them 
to do so voluntarily. 
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As regards the salary to be paid to Analysts. This is 
a difficult question. It' the efficient working of the Act 
is to he considered before all things, then the best method 
of accomplishing this will be to give the Analyst the 
services of a parish official to purchase as many speci- 
mens of food and drink ns he may direct, and allow him 
to receive the fines. By this means the Analyst, as 
every chemist knows perfectly well, will be able to get 
through a great deal more work ; as, instead of turning 
his attention from an analysis of coffee to one of tea, 
then to one of sugar, and then back again to coffee, he 
will deal with a good number of specimens of each of 
these substances in succession, and will net under the 
stimulus of greater puy for a greater amount of work. 
Such a method of remuneration would not be so agree- 
able to a gentleman as a fixed salary, but as the interests 
of the public are to be considered before the feelings of 
its servants, we think it would be the best to adopt, and 
would be by far the most effectual means of putting an 
end to adulteration. The municipal authorities ought, 
however, to guarantee him a minimum yearly salary for 
his services — that is to say, where the amount derived 
from fines is less than a sum agreed upon, the deficiency 
should be made up from the purish funds ; because, under 
this method of working the Act, it is only reasonable to 
suppose that the practice of adulteration would be 
greatly checked, auu, though he might perform as great 
a number of analyses as at the beginning, he would find 
fewer fraudulent specimens, so that his labour would 
remain the same while his reward would goon diminish- 
ing — at least, we confidently hope this would be the case. 

It seems rather hard to require a tradesman to leave 
his shop and accompany a stranger a distance of, 
perhaps, two or three miles to prevent himself from 
being victimised; but, ns the law stands at present, he 
must do so, no matter how convinced lie may be of the 
genuineness of the article he has just sold, otherwise he 
would lay himself open to continual extortion. For 
example, a man comes into his shop and asks for a 
quarter of a pound of coffee, and when lie lias got it 
he tells him that he intends to have it analysed. 
The grocer is certain that the coffee does not contain 
any foreign substance, but the purchaser looks 
a rather doubtful character and may have some 
chicory in his pocket. The Analyst lives two or 
three miles away ; nevertheless, he must put on his 
coat and go with the disreputable- looking stranger or 
else sends his shopman. But suppose the case of a 
shopkeeper in a poor neighbourhood who does not keep 
a shopman, what then ? Must he put up his shutters 
and leave his business for an hour or two, or suffer the 
purchaser to add an ingredient to the coffee as he goes 
on his way to the Analyst, that he may return with 
the certificate which is to be the instrument of his 
conviction? The probable result of the announcement 
of the purchaser's intention would, in many instances, 
Ire the offer of n bribe to give up the specimens, which 
would be precisely what was wanted. Wo have not 
heard of a case of this kind, but, if none has happened, 
every Member of the House of Commons will admit 
that it is only because the idea has not 3 et occurred to 
that numerous class who live by their wits, to profit by 
the new opening which the Legislature has made for 
them. 

We think it would be only just towards the shop- 
keeper to go a step further in legislation, and compel 
the purchaser, not only to give notice that he intended 
to have the substance analysed, but also to allow the 
vendor to seal it up, or secure it in any way he may 


think best calculated to prevent its being tampered 
with, before it was placed in the bauds of the Analyst. 

Want of space prevents us this week from passing 
in detail through tne remaining clauses of the Act; but 
we infeud to recur to the subject in an early number. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Colours of Flames. 

Mrrz has communicated some investigations on the 
colouration of the flames of Bunsen’s burner and of 
hydrogen gas produced by the presence of various sub- 
stances. These observations may be considered as 
supplementary to those of Bunsen, and. although less 
certain, arc simpler, and more easilv applied than the 
processes of the spectral analysis, 'liic author employs 
a flame of pure hydrogen, as well as that of Bunsen’s 
burner, and in nddition, makes use of blue, violet, red 
and green glasses. The new substances, which he 
describes as giving characteristic colours to the flame of 
Bunsen's burner, urc nitric, chromic, and molybdic acids, 
while phosphoric and sulphuric acids give a peculiar 
colouration to the dark core of the flame of hydrogen. 

The flame of Bunsen’s burner gives three sorts of 
colours — a. Border colours. These arc of course pecu- 
liar only to the most volatile substances. To produce 
them, the loop of plntinum wire is to be held outside of 
the flame, about one or two millimetres from the lower 
portion of the outer limit, b. Mantle colours — those 
namely which are seen when the substance is held in the 
bright blue-coloured mantle which forms the outer por- 
tion of the flame, c. Flame colours. To produce these, 
the loop is to be held horizontally, and in the hottest 
part, of the mantle. The hydrogen flame yields another 
sjiecies of colour — viz., the core colours. These sre 
produced only by sulphuric and phosphoric acids, which 
communicate respectively a blue and green tinge to the 
cold core of the hydrogen flame. 

Nitric and nitrous acids give a bronze-green border 
colour, usually with an orange-coloured border. The 
test is to be previously dried in the flame, and dipped 
into a solution of bisulpbatc of potash, or into dilute 
muriatic acid, according ns we wish to test for nitric or 
nitrous acid. The sensibility is about Jg milligramme. 
Compounds of ammonia and cyanogen give the same 
bronze-green border, but more faintly. 

Phosphoric acid gives a grey -yellow-green border 
colour, as well as a beautiful green core colour. The 
dry test is to be dipped into sulphuric a- id and held in 
the flame in the manner above pointed out, in order to 
show the border colour. The sensitiveness is 57 ^j milli- 
gramme. The green core colour is less sensitive, but 
indispensable in recognising phosphoric acid in the 
presence of large quantities of boric acid, and is pro- 
duced by alternately moistening the test with a solution 
of fluosilicic acid, and holding it till ignition in the 
hydrogen flame, until the colour distinctly appears. 

Sulphuric ncid produces a beautiful blue core colour, 
licing reduced to sulphurous acid. Free sulphuric acid 
gives the colour when the platinum loop is held in the 
border of the flame, but a sulphate must be held in tho 
middle of the flame. In the latter case, it is well to dip 
the test into strong muriatic or fluosilicic acid. The 
sensibility for sulphuric ncid is milligramme, for a 
sulphate, milligramme. 

Boric acid gives a beautiful green mantle colour, 
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which is so intense that the acid raav bo recognised in 
the presence of large quantities of phosphoric acid. The 
sensibility TmTTI milligramme. Borates ore to bo decom- 
posed with sulphuric acid. 

Chromic acid gives a dark brownish-red border colour, 
and a rose-red mantle colour. The sensibility is x^ r , 
milligramme. The dry test is to be moistened with con- 
cent: ated sulphuric acid, and held in the border. Oxide 
of chromium gives no colour, and is to be first oxidised 
to chromic acid by moibtening with a solution of hypo- 
chlorite of soda, and drying. Molybdic acid gives a 
yellowish-green flame colour, like that of baryta, which 
is however very fleeting, and only occurs on moistening 
the test with muriatic acid. 

Muriatic acid gives a very weak greenish-blue border- 
colour, which lasts for a very short time, and therefore 
does not deserve attention. The acid is, however, decom- 
posed into free chlorine which may easily be recognised 

Potash gives a grey-blue mantle-colour and a rose- 
vielet flame colour. These colours appear reddish-violet 
through the blue glass, violet through a violet glass, and 
blue-green through a fjrcen glass. Potash is recognised 
in the prescuce of lithia, as well as through so thick a 
layer of bluo glass that the lithium red is no longer 
visibte. Tho test is to be moistened with sulphuric ncid, 
and repeatedly exposed to tho flamo for a short time. 
The sensibility is xr-htt milligramme, for blue, xvoww 
milligramme for green g lass. 

Soda gives an orange-yellow flame colour, which in 
very large quantities appears pure blue, but in small 
quantities is invisible through the blue glass ; through 
the green glass, the soda flame appears orange yellow, 
even with the smallest quantities. This glass is par- 
ticularly adupted to the recognition of soda in all its 
compounds. Tho sensibility is j-s-Jt-swo milligramme. 
The test is to be moistened with sulphuric acid; diied 
and held in the hottest point of the flame. 

Lithia gives a carmine-red flame colour, which appears 
violet-red through the blue, carmine-red through the 
violet, but is invisible through the green glass. The test 
is to be moistened with sulphuric acid and treated like 
potash. Tho sensibility is milligramme. In 

tho presence of soda, lithia is recognised through the 
blue glass; in tho presence of potash, by the method 
given by Bunsen. In tho caso of the alkaline earths, 
the test is to be moistened with sulphuric acid, carefully 
dried, and held in the hottest point of the mantle. 
After all the alkalies have evaporated, the earths may 
be detected. 

Baryta may be recognised by the yellowish-green flame 
colour which appears blue-green through the green glass. 
1 lie sensibility for baryta alone is 3-5W milligramme. 
If the green disappears and a red flame colour makes its 
appearance, the test is to be repeatedly moistened with 
muriatic acid, and immediately’ introduced while wet 
into tho hottest part of the flame. If the blue-green 
colour Ls no longer seen, we proceed to examine for lime. 

Lime is present when the red flame colour, on evapo- 
rating the last portion of muriatic acid, appears siskin- 
green through tho green glass. Strontia (jives in this 
case a weak yellow. The sensibility of lime alone is 
Tugs milligramme, hut by employing the green glass, 
n-ouri milligramme. 

Strontia may be recognised by’ the purple or rose 
colour which is seen through the blue glass when the 
test, after moistening with muriatic acid, is evaporated 
to dryuess in the flame. 

Copper os chloride gives an azure-blue zone, and as 
titrate, a pure green flame colour. By the combined 


observation of both colours, copper may be distinguished 
from all other metals which give similar colours. The 
sensibility of copper alone is 3.^,3 milligramme. The 
other flame-colouring metals, such ns arsenic, antimony, 
tin, lead, mercury and zinc, exhibit, especially in tho 
form of chlorides, more or less intense bluish or greenish 
mantle-colours, which, however, cannot be advanta- 
geously used os reactions for the metals themselves. — 
Journal fur prakt. Chcmie, No. xvi. i860. 


ltcscarchcs on Arsenic, by M. Liftert. 

This inquiry relates to lleinsch’s process, which consists, 
as is well known, in extracting arsenic from its hydro- 
chloric solution, by means of metallic copper. The black 
deposit which results is usually regarded as pure arsenic. 
Now, M. Lippert has shown, by painstaking researches, 
that this deposit contains only 32 per cent, of arsenic, 
the remainder — that is to say, 68 per cent. — being 
copper. This is a true alloy, of a definite and constant 
composition, according to the formula Cu 6 As. 

When heated in a hydrogen current, this black powder 
loses a little arsenic, and is transformed into a white, 
silvery alloy, oxidising slightly in the air, agreeing in 
its composition, Cu e As, with JJimuykite, a mineral found 
at Copiabo. The great sensitiveness of Keinsch’s process 
arises, then, from tho largo proportion of copper allied 
with the deposited arsenic. Once aware of this fact, 
we can employ this process without inconvenience ; for 
henceforth \vc shall know that nil the arsenic will not 
be volatilised under the influence of the hydrogen 
current, and that at least half will remain in tho deposit. 
— Journal fur prakt. Chun. 


On the Action of Oxide of Bismuth on Solutions of 
Sesquioxides, by 31 . Leuaioue. 

When a solution of a sesquioxide, such as alum, sesqui- 
oxide of iron, or chromium, is boiled for a short time — 
about a quarter of an hour — with excess of oxide of 
bismuth, anhydrous or hydrated, tho following facts are 
observed : — 

The liquid, acid before the reaction, becomes neutral. 
The sesquioxide is entirely precipitated. The acid with 
which it was combined forms an insoluble sub-salt, with 
the oxide of bismuth. The liquid retains no traco of 
cither metal. Thus, when pcrchlorido of iron is used, 
sensitive tests employed to detect a pcrsnlt of iron in a 
liquid give evidence of no reaction. 

This fact, established as respects the salts of sesqui- 
oxide of aluminium, iron, and chromium, cannot be shown 
in the salts of sesquioxide of manganese, on account of 
the difficulty in preparing them ; but there is every 
reason to believe that the reaction would bo the same. 

Nothing resembling this reuction tukes place when 
solutions of salts of zinc, protoxide of iron, nickel, 
cobalt, copper, and lend aro operated npon. My re- 
searches only justify me instating that, in operating on 
rose-coloureu salts of manganese, thore is sometimes 
precipitated a brown powder, which apparently consists 
of sesquioxide of manganese, but tho liquid remains 
rose-coloured. This fact verifies the opinion that tho 
red colour is not due to tho presence of a sesquioxide. 
That in experimenting on a solution of commercial 
sulphate of copper, there is precipitated a certain 
quantity of sesquioxide of iron, proceeding from tho 
sulphate of iron, always ^contained in this sulphate of 
copper. That when un imperfect ly-pcroxidiscd salt of 
iron is operated upon, the peroxide of iron only is pre- 
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cipitatcd, the proto-salt remaining in solution. Oxide 
of bismuth then allows tho separation of sesquioxidc 
and protoxide salts in metallic solutions containing a 
mixture of the two. On this account, oxide of bismuth 
is nearly allied to the oxides of copper and lead, which 
are employed in analyses to effect the separation of iron 
and manganese. 

If wo would deduce some considerations from the 
foregoing facts with reference to chemical statics, we 
must remember that, though in the tables of affinities of 
oxides and acids, as arranged by some authors, they 
have reserved the last place for bismuth, yet the result 
of the experiments just, recorded show that oxide of 
bismuth is a more energetic base than is generally 
supposed, and that it should be placed in the scale of 
affinity of bases for acids near to copper and lead. — 
Journal de Pharmacie et de Chimie, 


Researches on the Platinum Metals, by WOLCOTT GlBBS, 

M.P., Professor of Chemistry and Physics in the 

Pree Academy, New York. 

(Continued from page 131.) 

Experiments which I have instituted upon the effects 
of fusing the ore with steel, phosphorus, arsenic, and 
sodium, led to no really valuable practical results. It is 
true that an alloy with steel can be obtained by fusion 
at a high temperature. Acids slowly' dissolve the iron 
in this alloy, and leave the platinum metals in the form 
of a black powder which is attacked by niiro-muriatic 
acid, though not completely dissolved. Hut the process 
is tedious, and the results not very satisfactory. 1 

Wohler’s 1 method of resolving osmiridium, consists in 
passing moist chlorine over the ore mixed with common 
salt and heated to low redness in a glass or porcelain 
tube. This method is invaluable in analysis, und gives 
excellent results in working the ore upon a small scale. 
In all cases, however, several repetitions of the process 
are necessary for complete resolution or reduction to a 
soluble form. On tho other hand, it can scarcely be 
doubted that this method could be advantageously’ em- 
ployed upon the large scale, if vessels 6f porcelain of 
large size and of a proper shape could be obtained. 
Such vessels might be constructed in the form of long 
and flattened ellipsoids, furnished at each extremity 
with wide tubes several inches in length, and would be 
of great utility in various chemical processes. No pro- 
cess of fusion with oxidising agents compares with 
Wohler’s method in point of elegance, ns no iron or 
other impurities afterw ard to be removed, are introduced 
by the process itself. 

Fritzseho and Struve* treat the ore with a mixture of 
equal parts of hydrate and chlorate of potash, by which 
a more or less complete oxidation is effected, without 
any sensible evolution of osmic acid. The temperature 
required in this process is not high, but large vessels 
must be employed, as the mixture froths very much at 
first. The process in question has not appeared to me 
to possess any scnsiblo advantage over that of Claus, 
which is moreover less expensive, and can be carried out 
with smaller vessels. 


‘ Since the ntx.vo was written tho elaborate memoir of Dcvillc and 
Debray on the platinum metals lias ft]l]>can;d. (Ann. dt Cl, i, nit ,t ,1, 
Phyrupu, j«/, Ivi. 385.) I have not however been able to repeat anv ol 
tho processes for subdividing or oxidizing osmiridium given by these 
chomists lout consider it probable that the subdivision of the otc 
lXv“tt.b^ a £v°o“ With “ no ma 7 bo simpler than thafwhlch 


* Pngg. Ann, dm, xxxi. 161; 

» Journal /Mr prakt. Chmit, xxxvU. p. 483. 


Claus’‘ method of resolving the ore consists in fusing 
for an hour, at a red heat, a mixture of one part of ore 
with one part of caustic potash and two of saltpetre. 
The fused mass is to be poured out upon a stone, allowed 
to cool, broken into small pieces or powdered, and (hen 
introduced into a flask, which is to be filled with cold 
I water and allowed to stand for twenty-four hours. The 
clear deep orange-red solution of osmatc and ruthenate 
of potash is then to be drawn off by means of a syphon, 
and the black mass remaining again washed in the same 
manner. The finely-divided oxidised portion of the 
insoluble matter may now be separated from the un- 
attacked ore by diffusion in water and pouring off, after 
the subsidence of the heavier ore. The unattacked ore 
is then to be fused a second time with potash and salt- 
petre and treated as before. Claus asserts that he has 
been able in this manner to resolve the Siberian osmiri- 
dium completely in two operations. 

I have not always been so fortunate with the raw 
California ore, even when in a finely-divided state. On 
the contrary, after three or four successive fusions, there 
usually remained a large quantity of black matter, in- 
soluble in aqua regia. In one operation with joo 
grammes of ore, only 200 grammes were rendered 
soluble by two fusions with potash and saltpetre. I 
employ at present the method of Claus, with several 
modifications which I deem essential. The ore, which is 
usually very impure, is in the first plncc to be fused with 
three times its weight of dry carbonate of soda. The 
fused mass after cooling is to be treated with hot water, 
to remove all the soluble portions, and then the lighter 
portions are to be separated by w ashing from the heavy 
unnttacked ore. In this manner the greater part of the 
silica and other impurities present may be removed. A 
previous purification of this kind is not indispensable, 
and may be omitted altogether when the ore is in plates 
or large grains, but it is very desirable when the ore is 
in fine powder, and greatly facilitates the subsequent 
action of the oxidising mixture. Claus recommends the 
purification of the ore by boiling with a solution of 
caustic potash. It is certain that a much larger portion 
of the ore is resolved by two successive fusions with 
potash and nitre after previous purification by fusion 
with soda and washing. Hy cutting off (he top of a 
mercury bottle a wrought iron crucible is obtained, in 
which 600 grammes of osmiridium may be fused at one 
operation with potash and saltpetre as’above. There is 
usually little or no foaming, and if any occur it may 
easily be checked by stirring with an iron rod. No 
sensible quantity of osmic acid is given off during the 
process, which with a little care is entirely free from 
danger. In this manner, I have worked up 1500 
grammes of oro in a few hours in three successive opera- 
tions. 

Claus’ method of treating tho fused moss to separate 
ruthenium and osmium is liable to two sources of incon- 
venience. In tho first plncc, the quantity of water 
required to dissolve out the soluble portions is very 
large, and the subsequent treatment of such bulky solu- 
tions by distillation with acids, tedious— very’ large 
retorts being necessary. In the next place, it is impos- 
sible in this way to avoid exposure to the vapour of 
osmic acid, especially in transferring the solutions from 
one vessel to another. I therefore prefer the following 
process, which leaves nothing to be desired in point of 
safety or convenience. The fused mass is to be broken 
into pieces with a hammer, and brought into a clean 
iron pot — a common skillet, with a long handle, answers 

* “Bcitittgc zur Clictnie dor Platlu-mctnllo.” Porpat, 1854. 
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this purpose extremely well. Boiling water, containing 
about one-tenth of its volume of strong alcohol, is then 
to be added, and the whole is to be boiled over an open 
fire until the fused mass is completely disintegrated. 
The osmatc of potash is, in this manner, reduced to 
osmite, KOsOj, while the ruthenate of potash is com- 
pletely decomposed, the ruthenium being precipitated 
ns a black powder — probably a mixture of But),. and 
Ruj 0 3 , or of the hydrates of these oxides. It is advan- 
tageous, after boiling for some time, to pour off the 
supernatant liquid with the lighter portions of the 
oxides, and boil a second time with a fresh mixture of 
alcohol and water. In this manner wo obtain a solution 
of osmite of potash, a large quantity of black oxides, 
and a heavy black and coarse powder. This last con- 
sists chiefly of undecomposed ore, mixed with a small 
quantity of the oxides of iridium, &c., with scales of 
oxide of iron from the crucible, and, if the ore has not 
been previously purified, with the impurities of the ore 
itself. The greater specific gravity of this residual 
mass renders it very easy to pour off from it the mixture 
of black oxides with the solution of osmite of potash 
and alkaline salts. This solution with the suspended 
powder is to be poured into a beaker and allowed to 
settle. The heavy black powder -remaining in the iron 
pot is then to be perfectly dried over the fire, and fused 
a second time with potash and saltpetre as before. The 
fused mass is to be treated exactly os after the first 
fusion. The heavy portions remaining after this opera- 
tion minr be fused a third time with the oxidising mix- 
ture. "\Vhen, however, the ore has been previously 
purified by fusion with carbonate of soda, or when it 
was originally in the form of clean scales, the heavy 
portion remaining after two successive oxidations will 
be found to consist chiefly of scales of oxide of iron. 

The solutions containing osmite of potash and alkaline 
salts are to be carefully drawn off by a siphon from the 
black oxides which have settled to the bottom of the 
containing vessels. The oxides may then bo washed 
with hot water containing a little alcohol, and introduced 
into a capacious retort. By this process, when carefully 
executed, no trace of osmic acid escapes — an advantage 
not to be despised, ns the deleterious effects of this 
body upon the lungs have not been exaggerated, and 
too much care cannot be taken to avoid inhaling it. 

The solution of alkaline salts contains only a portion 
of the osmium in the ore. The other portion exists in tho 
mixture of oxide, and must be separated by distillation. 
For this purpose the retort should be provided with a 
safety-tube, passing through the tubukire, and with a 
receiver kept cold, and connected by a wide-bent tube 
with a series of two or three two-nccfted bottles contain- 
ing a strong solution of caustic potash with a little 
alcohol, and also kept cold. All the tubulurcs and con- 
nections must be made perfectly tight. Strong; chlor- 
hydric acid is then to be cautiously poured into the 
retort, through the safety-tube, in small portions at a 
time. The reaction which ensues is often violent ; great 
heat is evolved, and a portion of tho osmic acid distils 
over immediately, and condenses in the receiver in the 
form of colourless needles. When a largo excess of 
acid has been added, the action Iiob entirely ceased, and 
the retort has become cold, heat may be applied by 
means of a sand bnth. The osmic acid gradually distils 
over, and condenses in the receiver and in the two- 
necked bottles. Especial care must bo taken that tho 
beak of the retort is not too small at the extremity, as 
it may otherwise become completely stopped up with 
the condensed osmic acid. Tho same applies to the 


tubes connecting tho receivers and two-ncckod bottles. 
The distillation should be continued for some time after 
osmic acid ceases to appear in tho neck of the retort ; 
when this has once become hot, the acid condenses, and 
passes into the receiver in the form of oily drops. 

When the distillation is finished, the retort is to be 
allowed to cool, nnd then separated from the receiver, 
which is to be immediately closed with a cork. By 
gently heating the receiver in a water-bath, the con- 
tained osmic acid may be driven over into tho two- 
necked bottles, where it condenses in the alkaline solu- 
tion, and is reduced by the alcohol to osmite of potash. 
The solution thus obtained may be added to that obtained 
directly from tho fused mass of ore, and on evaporation, 
in a water-bath nnd cooling, will yield crystals of osmito 
of potash, the salt being but slightly soluble in strong 
saline solutions. The mother liquor from the crystals 
contains only traces of osmium, and may bo thrown 
away as worthless. 

The dissolved portions drawn off from the retort liavo 
a very dark brown-red colour. The solution is to be 
evaporated to dryness, re-dissolved in hot water and 
again evaporated, after adding a little clilorydric acid, 
and this process repeated till no smell of osmic acid can 
be perceived. A cold and saturated solution of chloride 
of potassium is then to be added in large excess. This 
dissolves the chlorides of iron and palladium which may 
be present, leaving platinum, iridium, rhodium, and 
ruthenium ns double chlorides, insoluble in a strong 
solution of the alkaline chloride. 

The undissolved mass is to be well washed with a satu- 
rated solution of chloride of potassium, which, for reasons 
hereafter to bo mentioned, is preferable to sal ammo- 
niac. In this manner nearly tho whole of the iron and 
palladium may be removed, while any insoluble impu- 
rities contained in the ore remain with the mixed doublo 
chlorides. 

(To bo continued.) 
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On the Alloys of Copper and Zinc , 
by Frank H. Storer. 

(Cotit in ued from pogt. 71.) 

I have determined the quantity of this impurity in 
some fifty or sixty instances : it was found to vary from 
1*5 per cent, or less to 4 or even 5 per cent., in excep- 
tional cases, of the copper dried at ioo c ; ordinarily, it 
was from 2 to 2-5 per cent. These remarks refer to 
copper precipitated from sulphuric acid solutions, which 
is usually in a porous, spongy state. When precipitated 
from chlorhydric acid solutions it is usually crystalline 
and compact, and, doubtless, contains less impurity. It 
is said, however, that a certain amount of loss will 
invariably occur, even when the best samples of copper 
precipitated by iron arc heated in an atmosphere of 
hydrogen. Even in copper precipitated by pure zinc I 
have observed that an appreciable loss occurs, — varying 
in my experiments from 0*5 to 2 per cent of the dry 
copper, — when it is ignited in hydrogen gas. It would 
appear that, while copper may be determined with great 
accuracy when precipitated by pure zinc in a platinum 
vessel, as recommended by Fresenius, 1 even when th« 
precipitate is dried only at 100 0 , for in this case the 

1 “ Anloitung zur, Quantitative Cbeiulsoheu Analyst* ” (Braun- 
schweig, 1858), s. 147. 
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copper is deposited in a condition so compact that little 
or no impurity can adhere to, or oxide form upon it, ret 
it can hardly be determined with nicety when precipi- 
tated in the spongy state, unless it be ignited in a current 
of hydrogen, or converted into oxide before weighing; 
it is necessary also to exercise the greatest care that none 
of the smaller particles of copper are lost during the 
washing, for many samples of copper, when precipitated 
as sponge by zinc, arc peculiarly liable to this accident. 

In regard to the assay which I have attempted to 
describe, I would remark, that I have used iron instead 
of zinc,* simply because I was, at the time, unable to 
procure a sufficient quantity of tho latter in a state pure 
enough for analytical purposes. The assay by iron, ns I 
have used it, is clearly not an accurate analytical process, 
but, on the other hand, it is in several respects prefer- 
able, as an assay, to the method by zinc, and will lie 
found, after a little practice, to yield satisfactory results. 
It is, doubtless, as good a method ns any which we 
possess, wherever absolute accuracy is not required, and 
where a large number of determinations must be made. 
Admitting that the results obtained by it may vary 
among themselves within the limits of one per cent., or, 
in exceptional cases, even to the extent of one anda-lialf 
per cent., I have still deemed it suffieientlv accurate for 
the work to which I have applied it ; lor it must be 
remembered that these differences arc much smaller than 
the variations in composition which may occur in different 
parts of the same enp of alloy, from partial volatilisa- 
tion of the zinc, or from incomplete mixture of the metals 
of which it is composed. 

I may also remark that, although this assay was not 
adopted by myself until after thorough trial of several 
other processes which seemed to be applicable to the 
special case with which I was occupied, I now consider 
it a very valuable method. 

It deserves mention in this connection, that the assay 
by iron has been entirely misunderstood by some writers. 
Thus, Mitchell* directs that the whole of the iron added 
shall be dissolved in chlorhydric acid, just as if it were 
zinc, after the copper has been completely precipitated ; 
the absurdity of which procedure is manifest. 

In concluding the subject, I may observe that American 
assayers are accustomed in practice to use a mixture of 
nitric and chlorhydric acids as a solvent in the first 
instance of the sample to be assayed, and to expel the 
nitric acid by evaporating twice' to dryness with on 
excess of chlorhydric acid. The copper being then pre- 
cipitated from the hot chlorhydric solution. Some of 
them collect the copper upon a filter, instead of washing 
by decantation, and rinse it once or twice with very 
dilute chlorhydric acid before washing with water. 

This process has the advantage, that a larger portion 
of the impurity of tho iron is soluble in chlorhydric than 
in sulphuric acid, hence there is less chance of the copper 
being contaminated by it; basic iron salts are also less 
liable to form : the evaporations, which arc conducted 
over the sand-bath, consumo somewhat less time than 
when sulphuric acid is used ; and the copper, being pre- 
cipitated in a crystalline state, is easily washed without 
loss, and is not liable to be attacked by the acid solution. 4 

On the other hand, in the process by sulphuric acid, — 


! Method proposed by Vauquolin, Annaltf <U CAii.dV (17^). xxviii. J< 
3 " Mamud of Pmct. Assaying ” (London : lJniliifcre, 1854), p. 157. 

, “**>' undoubtedly afford* inoro accurate results with ciiloi 

,L n . C | d t. laa , “ulphuric acid is used. Mr. Dickinson assure 

h ,L hand '! 3J2* t,ons a* °‘5 |>cr cent are outircl 

exceptional, tho usual difference between any two assays of a hoim 
tjencou* sample ot oro not being larger than 01 to o j per cent. 


which I have used merely in order to remove the lead 
which is contained in the alloys, — the last traces of 
copper seem to be somewhat more readily precipitated 
from the solution, and the accident of the copper adhering 
too closely to the iron occurs, perhaps, more rarely. 

Of the special precautions which must be taken when 
this assay is applied to the various impure ores of copper, 
I cannot here speak. Many of them have been already 
described by Kerl.* I would, however, mention the fact, 
that, in cases where arsenic is the only impurity, it has 
been found advantageous in practice to precipitate it 
upon iron with the copper, and to expel it subsequently 
when the latter is heated in the atmosphere of hyarojen. 

It is a well-known fact, that the combination of copper 
with zinc is attended with ebullition of considerable 
violence, so that portions of the molted mass are often 
thrown to a distance of several feet from the crucible. 
Yet it does not appear to have been previously' noticed 
by chemists that this action is much more energetic 
while the first portions of zinc are being added to the 
copper, and that the loss of zinc by volatilisation is far 
greater at this time than at any subsequent stage of the 
operation ; indeed, when the alloy has become somewhat 
rich in zinc, it takes up an additional portion so quietly 
that scarcely' any actioYi is to be observed. The fact is, 
however, well known to brass-founders, who are in the 
habit of first melting a quantity of old brass with the 
copper in their crucibles before adding any zinc as such. 

A very violent action will also occur if, after allowing 
the zinc to melt and remain floating above the copper, 
as it will do if tho mass is not agitated after each addi- 
tion of zinc, the two metals are suddenly stirred together. 
This action is apparently analogous to that observed by 
I.cvol,* which occurs when layers of melted silver and 
gold are mixed. Levol ascribes the violent ebullition 
which ensues when these metals are stirred together to 
the escape of oxygen which had been absorbed by the 
molten silver, and which would be expelled as soon as 
this metal unites with the gold. This hypothesis, how- 
ever, docs not, in my opinion, satisfactorily explain the 
phenomena which occur in the case of copper and zinc. 
Another explanation is afforded by the experiments of 
Person, 7 who lias shown that in the formation of certain 
alloys a large amount of latent heat is evolved. 

The apparent energy with which the combination of 
copper and zinc occurs is often mentioned in treatises on 
chemistry, ns if it indicated the existence of strong 
chemical affinity between the two metals. Yet it iseasy 
to separate the zinc completely from any of these allop 
by heat. Indeed, liobierre* lias dcvisctl a method for 
their quantitative analysis, by heating the sample of 
alloy in a porcelain tube, through which a current of 
hydrogen is made to flow. 

In preparing the alloys, it may readily happen, if the 
mass be not very frequently stirred, tlmt a small portion 
of the copper, or of an alloy rich in copper, may become 
chilled and solidify at the bottom of the crucible, while 
a quantity of easiiy-fusible alloy, rich in zinc, has formed 
and remains liquid above it. Accidents of this nature 
happened to myself very frequently during the earlier 
part of the research. They occasioned no inconsiderable 
loss of time, since it was in every instance necessary to 
prepare a new sample of the alloy on account of the 
enormous waste of zinc which would occur if one 


* Ojy. tit., s. 119. 

6 Ann. Ch. tl I'hys. (5), xxxix. 168. 

' I 0 U 1 ., xxiv. 146. 

* Thcrt!, p. f7, also, Compt.-lUnd-, xxxvi. 114. 


Digitized by Google 


ClIKMICAL, NrWH,\ 
Stare!. 9, 1861. / 


On the Combustion of 


attempted to rc-melt the chilled culot ; and were espe- 
cially vexatious, from seeming to indicate the existence 
of definite alloys, having little or no affinity for each 
other. Similar accidents sometimes occur in brass 
foundcries. but are evidently less liable to take place 
here, where the amount of melted metal is largo and the 
heat well regulated, than in the small crucibles and 
furnaces of the chemical laboratory. It is worthy of 
remark that many brass-founders refer them to some 
peculiarity of the particular sample of copper used. If 
any trouble of this kind is experienced, a portion of 
common salt is usually thrown into the crucible, it being 
regarded as a remedy. It is very probable that the 
presence of sonic foreign metal mny prevent or retard 
combination ; on the other hand, copper which still 
contains a portion of sulphur is thought to combine with 
*inc with peculiar facility. In my own experiments, 
these occurrences appeared to depend entirely upon irre- 
gular heating of the furnace, or upon insufficient stirring. 
1 ). Forbes* has analysed such specimens which were 
produced accidentally in the ordinary process of brass- 
making. They consisted of a white alloy, containing 
4.6-51 per cent, of copper, and of a yellow alloy, con- 
taining 56-91 per cent, of copper. From my own expe- 
rience, I am satisfied that layers containing almost any 
projiortion of the two metals may form. 

It is, doubtless, this tendency of the metals to remain 
unmixed in separate layers, when not subjected to agita- 
tion, which has led several chemists to believe that the 
alloys of copper and zinc are apt to separate, by eliqua- 
tion, into two portions, respectively rich in copper and 
in zinc; from which they lmvo inferred, ns I have 
previously remarked, the existence of definite compounds. 
Although in my own experiments I have been uiiuble to 
detect any cliquntion, I would by no means assert that 
a certain amount of such separation may not, under some 
circumstances, occur. The method of analysis which I 
have adopted is not delicate enough, nor will the very 
conditions of the case itself admit of an accurate deter- 
mination of this point. My results arc, however, as I 
think, sufficient to show that any tendency towards 
eliquation which may exist must be very slight, although 
they do not prove that a small amount of it may not be 
produced by gravity, or by some other force acting 
against the comparatively feeble affinity of the metals 
for each other. Experiments upon this subject, which 
hnve been recorded by previous observers, linvc evidently 
been exposed either to the error of insufficient mixing 
in the first instance, or to the loss of zinc by volatilisa- 
tion from thoso portions of the alloy which were in 
contact with tho air, or to both of these causes. Some 
of them appear to have also been influenced by the 
presence of foreign metals in the alloy. 

(To bo continued.) 


On the Combustion of 1 Vet Fuel in Furnaces , by 
B. SlLLlMAN, Jim., Prof. Gen. anti Ann. Chem. in 
Yale College 

Is all ordinary modes of combustion, it is well known 
that tho use of wet fuel is attended with a very great 
loss of heat, rendered latent in the conversion of water 
into steam. As the most perfectly air-dried wood still 
contains about 25 per cent, of water, according to the 

* “ Report of Twenty-fourth (Uvorpoo!) Meeting of the Briti«h 
AvgcUUou for Advancement of Science, " 1854. p. 67. Soc also Mcblu 
and K.ipp's JaJiretUricM. 

* From the American Journal of Scioict, Vol. xxs. No. 89. 
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experiments of Rumford, the term tcet fuel might seem 
appropriate to all fuels but mineral coal and charcoal. 
But, technically, this term is restricted to substances 
like peat and those residual products of the arts which, 
like spent tan, begasse, and dvo stuffs, contain at least 
one-half and often more than half of their weight of 
water. Until a recent period, the attempt to consume 
these products as sources of heat has been attended with 
uneconomical results, or total failure. It is the object 
of this paper to describe a mode of combustion in which, 
by a modification in the form of the furnace, the com- 
bustion of wet fuel is not only rendered consistent with 
tho best economical results, but which, as it involves 
chemical reactions never before, it is believed, success- 
fully applied for such purposes, is deserving of particular 
notice, from a scientific as well as from a practical point 
of view. 

It is a well-established fact in chemistry, that tho 
affinity of carbon for oxygen, at high temperatures, is so 
strong, that if oxygen is not present in a free state, any 
compound containing oxygen which happens to bo 
present is decomposed, in order to satisfy this uffinity. 
This fact is well illustrated in the familiar case of the 
blast-furnace, where this affinity is employed to deprive 
the ores of iron of their oxygen in tho process of reduc- 
tion to metallic iron. 

In the first stages of combustion, in wet fuels, the 
chief products given off are steam from the drying of 
the wet mass, smoke, or volatilised carbon, and oxide of 
carbon, with, of course, a variable proportion of carbonic 
acid and carburetted hydrogen. These products, in all 
ordinary furnaces, puss on together into the stack, 
carrying with them the heat which they have absorbed 
und rendered latent. The problem presented is then to 
recover the heat thus locked up and lost, and, by the 
furnace now under consideration, this is accomplished by 
shutting otf almost entirely the access of the outer air 
and causing the wet fuel to supply its own supporter of 
combustion, drawn from the decomposition of the vapour 
of water at a high temperature by its reaction with free 
carbon and the oxide of carbon. 

The practical solution of this problem was first suc- 
cessfully accomplished, as appears from a decision of 
Patent Commissioner Holt, by the late Moses Thompson, 
in 1854. Tho controversial questions growing out of 
this invention are entirely foreign to our present purpose, 
and in no way afTect its practical or scientific value. 
Suffice it to say, in passing, that we find in this inven- 
tion, another instance of a truth already so often sig- 
nalised in the history of inventions, that important results 
are often obtained, of the highest value in promoting 
material prosperity and the welfare of society, by thoso 
who arc guided in their search only by the result in 
view, and not by any exact knowledge of tho scientific 
principles involved. 

Mr. Thompson seems to have been inspired with (ho 
conviction that if he could bring the products from the 
combustion of wet fuel together in a place hot enough 
for the purpose, and from which the atmospheric uir was 
excluded, they would, ns ho expresses it in his patent, 
mutually “consume each other.” This notion was 
realised, ami the reaction secured between the elements 
of water nml the carbon of smoke, or tho oxide of 
carbon, in a part of the furnace called by the inventor 
the “ mixing-chamber.” 

Wherever that place may be situated, or however 
constructed, the one essential thing about it is, that it 
should be a very hot place, and one to which the atmo- 
spheric air cuu have no direct access until it has passed 
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by and through the burning fuel. It is, in fact, a retort, 
or place for combination and reaction, nml may In? a 
distinct chamber or flue, or only u recess or enlargement, 
greater or less, of the main furnace. "Wherever it may 
be placed, or however built, it must meet the essential 
conditions of a high temperature, and of atmospheric 
isolation. In this mixing-chamber, then, the important 
chemical reaction before insisted on must be set up. The 
vapour of water is decomposed, furnishing its oxygen 
to the highly-heated carbon to form carbonic acid, while 
the oxide of carbon is, in like manner, exalted to the 
same condition, and any excess of carbon forms with 
free hydrogen, marsh gas, or light carburet ted hydrogen, 
'the vapour of water is thus made to give up, not only 
its constituent elements, to form new compounds with 
oxygen, producing in the change great hent, but a great 
part of the heat absorbed by the water in becoming 
steam is also liberated in this change of its physical and 
chemical condition. Moreover as all these products of 
combustion and of chemical reaction pass together over 
the bridge-wall of the furnace into a space from which 
atmospheric air is not excluded, it then and there 
happens that any free hydrogen, light carburcttcd 
hydrogen, or oxide of carbon, which have previously 
escaped combustion, take fire and burn, yielding up their 
quota of heat, to the general aggregate. 

Such is the intensity of heat in that portion of the 
furnace where these reactions take place that only the 
most solid structures of refractory lirc-bricks will endure 
it, and the colour seen throughout that portion of the 
furnace is of the purest white. ■ 

In view of the facts already stated, it is easy to under- 
stand why it is that when the reactions described arc 
once set up, the admission of a free current of atmo- 
spheric air should immediately cheek the energy of the 
combustion, and soon result in total suspension of the 
peculiar energy of this furnace. The air containing 
only one-fifth part of its bulk of oxygen gas, the active 
agent in combustion, the access of so large a proportion 
of cold air, four-fifths of which are not only indifferent, 
but positively prejudicial, from the quantity of hent it 
absorbs,— it happens that the temperature of the mixing- 
chamber is rapidly reduced below the point at which 
carbon can decompose vapour of water, and the instant 
that point is reached the arrival of fresh supplies of 
steam completes the decline of energy, and the furnace 
commences forthwith to belch forth from its stack dense 
volumes of smoke and watery vapour. When in proper 
action, not a particle of smoke is visible from the stack 
of a furnace in which wet fuel is burning, and, what is 
more remarkable, the reactions are so evenly balanced 
that no wreaths of watery vapour are observed, while in 
the earlier stages of combustion, before the proper tem- 
perature in the mixing-chamber is reached, both these 
products arc seen in great abundance. 

Here let the inventor speak for himself in the language 
of the patent : — 66 


“I build two furnaces side by side, each nearly squar 
in its horizontal section. Towards the top I draw in th 
wall in such manner as to form a kind of dome with 
sufficient opening at the top to feed the bagasse. Th 
outer walls of these furnaces should be from twenty-fou 
to thirty inches thick and built with a special view t 
rendering them non-conducting, the wall near the ton, am 
the partition between the two furnaces mav he thinner 
i n cac h furnace chamber there should be a partition o 
file brick extending across it from front to back am 
rising nearly to the top, dividing it into two nearly cqua 
parts. The whole interior of the furnace should b 


of fire brick. The main chamber of cach furnace should 
be divided into two parts — upper and lower — by a fire 
brick grate about one-fifth the height of the furnace 
above the hearth, the back end of the grate being a little 
lower than the front. The bottom of the lower chamber 
may be a grate with an ash pit, but a hearth is much 
better. 

“ In each furnace at the front, on each side of the 
central partition and immediately under the front end of 
the grate should be doors for feeding wood or other dry 
fuel, and directly under these doors at the hearth of the 
lower chamber should be draught openings capable of 
adjustment to support combustion in the lower chamber. 

“ Extending across the back of both furnaces, and 
opening into both by flues is a mixing chamboT into 
which all the gases from both furnaces enter in a highly 
heated state and mix and consume each other on their 
way to the boiler and stack. This chamber should be 
about onc-half the capacity of all the fire chambers and 
it should extend down about as low as the back end of 
the grate. The Hue through which the products of com 
bustion pass out of this chamber and under the boiler 
should be in section about one square foot to forty cubic 
feet of mixing chamber. 

The feed openings nt the top of the furnaces should 
be closed by doors which open inwards by the weight of 
the feed, but are self-closing, and do not yield to pressure 
from within. 

“ The sides of the interior of the upper or wet fuel 
chamber or drying chamber of the furnace, except the 
front and back, are corrugated up and down, as also the 
sides of the central walls or partitions, the corrugation* 
extending down to the grate ; these corrugations are for 
the purpose of allowing the heat to radiate upwards 
from the tire chamber for heating tlic masonry, and the 
wet charge, while the gases or vapors driven Out of the 
wet charge by the heat are allowed to descend to the fire 
chamber or the mixing chamber. If the surfaces of this 
masonry were smoothed the bagasse would lie against 
them in such a manner as to obstruct the upward radia- 
tion of the heat and downward passage of the vapours. 

“These corrugations arc unnecessary in burning tan 
and sawdust. 

“ I ho spaces between the grate bars for burning 
bagasse should be about six inches wide for the finest 
grinding and twenty inches for the coarsest, and should 
vary between these widths according to the fineness of 
grinding, but for sawdust and tan much less, say from 
one inch to } of an inch. The grate should be made of 
fire brick. 

" I he operation of mv furnace is as follows : A hot 
fire of dry fuel is kindled in the lower or fire chambers of 
the furnaces and after it has been continued till the 
masonry is well heated, the chamber above the grate is 
fed with the begasse or other w et fuel. This hot fire in 
the fire chamber, especially tow ards the front of it under 
the principal mass of the wet fuel, must be preserved 
throughout the operation. The heat from the masonry 
and the fire chamber will be communicated to the wet 
fuel which will cause steam and other gases to issue 
from it and mix with the intensely hot gases of combus- 
tion from the fire chamber, and in a short time the 
mixing chamber wall present intense combustion and 
beat, the dampers of the fire chambers being portiallv 
closed. The lower part of the wet charge will by degrees 
become dry and charred and will fall through the grate 
prepared as above unto the fire chamber and supply or 
nearly supply the place of other dry fuel in preserving 
the tire in this chamber and the wet fuel being from time 
to time supplied will furnish in a highly heated state 
aqueous vapours which descending through the corruga- 
tions and otherwise into the fire chamber and mixing 
chamber, will be decomposed, furnishing much oxygen to 
tho tire, and supply the oxygen necessary to combustion 
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of oil the combustible gases issuing from the fire chamber. 
If by accident the fire in the lower part of the furnace 
should predominate, the draught should be diminished 
and more wet fuel added, and, if by accident, the fire in 
the fire chamber should become too much cooled down 
the draught should be let on, and any deficiency of dry 
fuel should be supplied to the fire chamber. Under 
proper management little or no dry fuel need be fed to the 
fire chamber after the operation is fairly commenced, the 
charred matter falling through the open gTate will supply 
its place ; and the caloric thus produced by the combustion 
of wet fuel, will be vastly greater than from the same 
quantity by measure of the same fuel when dry. In the 
fire chamber and in the mixing chamber under intense 
heat the carbonaceous gases will decompose the steam 
from the wet fuel and effect complete combustion. 

(To bo continual.) 
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On Bunsen and Kirch/iojT s Sjirctmm Obscrvatkm, by 
Professor H. E. Roscoe. 

The subject which I have selected for this evening’s 
discourse— namely, Bunsen and Kirchhoffs Spectrum 
Observations — mny not convey to the minds of those who 
are unacquainted with the facts which I shall have the 
honour to bring before you any idea of the vast magnitude 
and importance of the subject, and the interest which 
attaches to it. The attention becomes, however, aroused 
when we learn that these discoveries of Bunsen nnd 
Kirchhoff mark a new era in the science of analytical 
chemistry. By it we are enabled to obtain a knowledge 
of the composition of the earth’s crust with a degree of 
delicacy and accuracy of which we had before no idea. 
With this chemical elements supposed to be most rare 
are found to be more widely distributed ; and on the very 
first practical application of this method of analysis, a 
new and hitherto undetected alkaline metal has been 
discovered. The importance of these researches becomes, 
however, still more strikingly evident when we hear that 
the conclusions which arc drawn therefrom outstep the 
bounds of our planet, enabling us to determine wiih all 
the accuracy nnd certainty of exact experiment the pre- 
sence of certain substances well known on this earth — 
for instance, iron, sodium, potassium — the presence of 
these bodies in the sun. 

These few words will give some slight idea of the 
magnitude of the subject, and I think I shall not be 
misunderstood when I say I feel some degree of diffidence 
in appearing here to-night in the place of those much 
better known to you, and who are far more qualified than 
I am to explain these remarkable results of experimental 
science. 

It would be idle in me to attempt any culogium or 
panegyric upon such men as Bunsen and Kirchhoff, but it 
falls upon me to endeavour to lay before you as clearly and 
precisely ns I am able, the results of their discoveries, 
trusting to you to draw' your own conclusions with 
regard to the value of such results and the character and 
ability of men abl- to produce such discoveries. 

The colours which certain bodies impart to a flame 
have long been used ns a test of the presence of such 
bodies. Thus, for instance, soda imparts n yellow colour 
to the flame, potash a violet colour, lithium a bright 
crimson, barium a gTeen, and so on. The colours which 
these substances produce wiil be seen when I place on these 
colourless gas flames small quantities of the substances ; 
I put soda on and you have the yellow flame; here 


is the purple flame from potash, the red or crimson 
from lithium, the green from bnrium, the crimson from 
strontium, and the yellowish-red flamo from lime. The 
reason why these bodies produce these peculiar colours 
in flame is that they are volutile — that they volatilise 
at the temperature of the flame, and that at this 
high temperature the vapour becomes luminous and 
gives off this peculiar kind of light. Now, we can 
obtain the same effect, if we volatalise the salt in any other 
way. I have here some gun-paper steeped in the solution 
of these various salts. By lighting it we again get the 
yellow flame from soda, the purple from potash, and so 
with the others. It is only because these substances 
which we place in the flame are volatile at this temperature 
that we obtain any light at all. If we place a piece of 
platinum- wire in this flame, the platinum, not vola- 
tilizing, gives us no colour, it becomes white-hot itself, 
but it does not impart to the flume any of the peculiar 
colours we noticed before, for the reason that platinum is 
not volatile at that temperature. These facts, I say, have 
long been known and observed ; but it was reserved for 
llunsen and Kirchhoff to place these beautiful phenomena 
in their true light : Vo apply to them the modern methods 
of exact research, and thus to open a new and vast field for 
most important investigation. This they accomplished in 
a meat simple and beautiful manner, — by examining the 
coloured flames by means of a prism, and thus splitting 
or decomposing the light produced by the incandescent 
vapour of the different metals. If wo pass white sun- 
light through a prism, we see the well-known solar 
spectrum discovered by Newton. On this diagram wc 
have an illustration of the solar spectrum,— a very rough 
one, but still showing what wo want to see. It is a 
representation of what we see if we pass a white solar 
ray through a prism, — we find the spectrum changing in 
its gradations of colour, from the red, the least refrangible 
ray, uotieing on our way certain dark lines, spaces, or 
shadows, which exist in the sun-light, and which we 
always find there, — lines in which we should have a 
considerable deal to do, until we come to the most 
refrangible ray, to the violet. Now, if instead of passing 
white sun-light through the prism, wc pass the yellow 
light which we obtain from the soda flame, m the 
same manner as wc passed the solar light, we get 
the soda spectrum. In this wc find that instead of 
all the colours of the rainbow, as in the solar spectrum, 
the soda spectrum consists of only one bright yeUow 
line. This shows us that there is only this particular 
kind of light present in the soda — that this yellow flame 
of soda only contains light of one kind. In the same way 
we find that when we examine the flames produced by 
the other metals which I have mentioned, not with the 
naked eye, but with the prism, we obtain spectra from all 
of them, each giving its peculiar system of lines. I have 
on a diagram the representation of the spectra produced 
by these various substances. The arrangement by which 
these are obtained is a very simple one, — it is obtained by 
an instrument which I have on the table before me [refer- 
ring to the instrument]. It consists of a prism encased in 
a dark box, and on each side of the prism there is placed 
a telescope. The eyepiece of this first telescope is re- 
moved, and in its place is inserted a slit so arranged that it 
coincides with the focus of the object-glass. The coloured 
flame is placed in front of the slit, nnd by looking through 
the other telescope, and adjusting the prism, we can see 
the spectrum of the metallic salt plnced in the flame. For 
instance, when I place this soda flame before the slit, nnd 
look through this telescope, I see the beautiful yellow line 
of sodium ; there is nothing but a yellow line, all the rest 
is dark. 

Now, in order to begin to illustrate the use of this mode 
of using flame, I have here a mixture of a salt of potassium 
and sodium, which contains twenty ports of potassium 
and one part of sodium ; and yet you will seo that you 


% 


i 


Digitized by Google 


*54 


Royal Institution of Great Britain. { C t^k%*t6u‘ 


can scarcely recognise the presence of any potash at all in 
the flame. So intensely yellow is the soda that when we 
have only one-twentieth part of it, the potash is almost 
invisible. But if we look through a pristn at the flame 
we then sec the spectra of the sodium and the potassium 
perfectly distinct and separate. The sodium is confined 
to it 9 own particular sphere, — we see only the one bright 
yellow line which it gives, — and we see the potassium spec- 
trum ns brightly as before. I will throw on the screen a 
representation of what we really see when we look through 
the prism. You there sec that when the soda line appears 
the potassium lines remain as distinct as they were before, 
the soda being confined to its own limits. Now, this 
holds good with mixtures of all these metallic salts, for in 
no one case does the spectrum of one interfere with that 
of the other. These particular lines you see here, which 
are characteristic of the metal, are brought about by no 
other substances that we are acquainted with. The 
presence of that yellow line is an absolutely certain indi- 
cation of the presence of sodium, the red line of the 
presence of lithium, and so on, We may, therefore, rely 
on these appearances as being certain indications of the 
presence of these substances. 

Now, in order to give some opinion of the value of this 
kind of analysis, I would tell you that the various pro- 
cesses which the chemist must pursue in the ordinary way 
in order only to detect the presence — not estimate the 
quantity, but simply to detect the presence — of these five 
or six alkaline metals when they are mixed together, 
occupies from two to three hours. And, what is more 
important, the results by these means are never absolutely 
certain, especially if there is only a small quantity of a 
substance present. As a contrast to this I will quote the 
following. M. Bunsen in his most interesting paper, 
said: — “A mixture of the chlorides of sodium, potas- 
sium, lithium, calcium, strontium, and barium, con- 
taining at most one ten-thousandth part of a grain of each 
of these salts, was brought into the flame, and the spectra 
produced observed. At first, the bright yellow sodium 
line Nna appeared with a back ground formed by a nearly 
continuous pale spectrum. As soon as this line began to 
fade, the exactly defined bright red line of lithium Lio was 
seen ; and still further removed from the sodium line, the 
faint red potassium line ICo was noticed, whilst the two 
barium lines Baa, Bn£, with their peculiar form, became 
visible in the proper position. As the potassium, sodium, 
lithium, and barium salts volatilised, their spectra became 
fainter and fainter, and their peculiar bands one after the 
other vanish) d, until, after the lapse of a few minutes, the 
lines Caa, Cn/3, Sra, Srfl, Sry, and Sr 8 , beenme gradually 
visible, and, like a dissolving view, at last attained their 
characteristic distinctness, colouring and position, and then 
after some time became pale and disappeared entirely.” 
Thus we get, with absolute certainty, in half a minute, 
what, according to the old method, was obtained some- 
what doubtfully after three hours’ hard work. [The 
Lecturer proceeded to illustrate the phenomena described 
by Bunsen, by the aid of the oxyhydrogen lime light, 
running through the description of the phenomena again.] 
But this application which I have mentioned is, however, 
by no means all that this method can accomplish ; it cannot 
only do that speedily and easily, which we find a difficulty 
with other methods to perform', but it can do for us that 
which the old method never could. We can detect by 
this method quantities of the substances the smnllness of 
which is perfectly astounding. Choosing from a number 
of beautiful examples which Bunsen gives us in liis paper, 

I would refer you to this diagram, on which I have marked 
some of the most important, to show the delicacy of the 
spectra analytical method. “Soda: ;,-<(■« o« noth part of a 
millegratnme.or jjapJ^tusth part of a grain.” These num- 
bers seem almost absurd. I can scarcely tell you to-night 
how they were determined, but, in order to show you how 
delicate tho process is, if we burn a piece of sodium weigh- 


ing. say the t \,th of a gTain on a piece of paper, we allow 
the vapour to diffuse itself throughout the room. Supposing 
the whole of it went up in vapour, you would have to see 
how much of that sodium was present in every cubic foot 
of the air in this room. Then you must know how much 
air each of these gas lamps requires to bum a certain 
quantity of g.is in a certain given time — for instance, five 
minutes ; then bring it down to the time required to take an 
observation, say two seconds, and in that two seconds you 
will see there must have been a minute fraction of the 
part of a grain present in that volume of air. In this way, 
which is a sort of rough description of the method which 
| Bunsen used, he arrived at this astounding fact, that 
! the sooioouth part of a millegramme, or the ,s„oi^nstli 
| part of a grain of soda can be easily detected. Soda is 
always present in the air ; all bodies exposed to the air 
show the yellow soda line. If a book be dusted near a 
flame, the soda re-action will be seen. If we leave a piece 
of platinum wire out in the air for an hour or two, it will 
no longer impart no colour to the flame as the platinum 
wire did before, but it will give us the soda flame. If I 
! pass it through my finger you will sec the same result,— 
j the yellow flninc indicative of the presence of soda, which 
the platinum wire has taken from my finger. 

Of lithia : w, tli part of a millegramme, or e,s^«ath 
part of a graui, can be easily detected. Lithia was 
formerly only known to occur in four minerals. It is now 
found by spectrum analysis to be one of the most widely 
distributed elements. It exists in almost all rocks, in 
3 cubic inches of sea and river (Thames) water ; in the 
ashes of most plants, in milk, human blood, and muscular 
tissue. An experiment which Bunsen is very fond of 
showing is that of holding the end of a cigar, (which our 
German philosophers generally have at hand,) in the flame. 
You cannot see the lithium flame produced by it with the 
naked eye, but it is quite plain when we look at it through 
a prism. 

[Some dusty books were then brought in, and the Lec- 
turer showed very clearly the presence of soda in the dust 
by knocking them together near the gas-flame.] 

On one occasion when Bunsen was examining the 
spectra of the alkalies obtained from ctrtain of the numeral 
waters of Germany by means of this apparatus, he 
observed the occurrence of two bright blue lines, which, 
when he had examined similar spectra before, by these 
means, he had not discovered. Hence, he concluded that 
these bright blue lines must be produced by a new and 
hitherto undetected alkaline metal. Subsequent research 
proved the validity of the supposition. The new metal 
was found and separated from the accompanying alkalies. 
The analogy between this discovery and a celebrated one 
in auothcr branch of physical science will be cvidcut to 
all ; as Adams and Leverrier discovered Neptuuc by per- 
turbations which it produced iu the orbit of another 
planer, so Bunsen discovered caesium by the pertur- 
bations which it caused in the spectrum. I have 
through the kindness of my friend the opportunity of 
showing a compound of this new metal to you. This was 
sent to me as the bi- tartrate of ctcsium by Bunsen, and 
was all that could be obtained from four tons of mineral 
water. 

I will first show you the flame, which is a very bright 
violet, which it produces, and then the spectrum. lie has 
also determined its various properties, which, however, I am 
afraid the time will not permit me properly to describe. 
It very closely resembles potassium ; it produces an inso- 
luble bi-tartrate, and reacts in various other ways like 
potassium. It is called ercsium, from the Latin word 
“ cictius,” meaning “bluish-gray.” I have here a repre- 
sentation of the spectrum of the new metul, which consists 
of two very bright blue lines, one of which is almost 
coincident with the strontium blue line. Only on Monday 
last 1 received a letter from Bunsen, which contains 
the following most interesting information. This is an 
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extract from the note which he sent me, and this I bolieve 
is the first announcement which has been made of what I 
am going to state : — “ The substance which I sent you as 
impure tartrate of caesium contains a second new alkaline 
metal. I am now engaged in preparing its compounds, 
and will soon give you a more detailed information con- 
cerning it. The spectrum of the new metal consists of 
two violet lines, situated between Sr 5 and K fi.” This, of 
course, is all I can tell you of this new metal, it being all 
that we know a9 yet; but this will serve to give you a 
notion of what we may expect to hear from this new 
branch of analysis ; for if, on the examination of the 
alkalies of a mineral water, two new alkalies have been 
discovered, how many more remain to be discovered r 
This is a matter we must wait to learn. 

That this same method of investigation can be extended 
to all the metallic elements is more than probable. 1 have 
before told you that when we bring platinum into flame 
we obtain no lines in the spectrum, because the platinum 
is not volatile enough. If we bring it into a flame hot 
enough, by which we can obtain an incandescent vapour 
of platinum, we then get a peculiar spectrum. Kirchhoff 
states that he has assured himself that the rarer metals, — 
for instance, erbium and terbium, — and these are sub- 
stances which chemists seldom or never meet with, — can 
be most quickly and certainly detected by the help of the 
spectrum analytical method. Experiments arc now being 
carried on, with a view of making this examination prac- 
tically applicable to all metals, by Bunsen and Kirchhotr. 
It would therefore bo premature to discuss this subject 
now, but we may soon expect to know more about this 
most important matter. 

(To bo concluded in onr next.) 


ROYAL DUBLIN SOCIETY. 

Monday, February 18, 1861. 

Lord Talbot i>e Malahide in the Chair, 

The monthly scientific meeting of this Society was held 
on Monday evening, February 18, when 
Professor Davy read a Paper “ On the Injurious Effects 
of Arsenical Piyments," and said that in consequence of 
the difference of opinion which exists on the subject; and 
as it had never been touched on in Ireland, except by Dr. 
Apjohn, who had published a letter on it in the Farmers' 
Ga&tte, he had thought it would bo interesting to state 
the results of several experiments which he had made 
with a view to the detection of arsenic in paper hangings, 
material for ladies’ dress, &c. lie alluded to the cose of 
Dr. Ilealy, of London, who had reported the symptoms 
under which he had suffered himself whenever he in- 
habited a room covered with green paper, and which im- 
mediately disappeared on his removing his place of 
residence. Professor Davy also alluded to the letter 
published by Dr. llinds in th e*Medical Times for May 23, 
1857. In consequence of these communications Mr. 
Phillips had been employed by the Board of Trade to in- 
vestigate the matter, and had reported to them that 
although the paper might contain os much os a drachm of 
the arsenite of copper to the square foot, still that as the 
arsenic was not evolved at ordinary temperatures no ill 
results would accrue from inhabiting the rooms. This report 
was still made use of by the paper makers, who circulated 
it among their customers. In answer to this report, Dr. 
Healy wrote again to the Daily Xetcs, and Dr. llinds to 
the October number of the Pharmaceutical Journal, re- 
iterating their statements, and Dr Taylor, who wrote in 
the Journal of the Society of Arts, corroborated their testi- 
mony, and said that Mr. Phillips’ arguments might as well 
be proved by the state of the miners in Cornwall, some of 
whom did not suffer in the least from the practice of their 
trade. Dr. Taylor accounted for the immunity of some 


persons by the fact that the flock on some papers was very 
loosely applied, and became diffiised through the air by 
simple friction. He gave also the case of a man who had 
got very sore eves from having dusted some books, the 
deposit on which, on being analysed, gave a large per-cent- 
age of arsenic. Professor Davy also quoted the cases of 
two children who lately died in London from arsenical 
poisoning, supposed to be contracted bysuckingtoys which 
had been covered with green paint. In 011c case the paper 
on the walls was found to contain fifty-two grains of 
arsenite of copper to the square foot. Professor Davy 
remarked on the evolution of arsenic from superphosphate 
of lime which had been laid by, and attributed it to the 
existence of the metal in the sulphuric acid emplyed in its 
manufacture. He alluded also to cases which occurred 
in the Adelaide Hospital, and also to the Librarian of tho 
Cork College, in whom inflammation of the eves and ulcer- 
ation about the nose and mouth appeared to be the most 
prominent symptoms. He showed that it was quite pos- 
sible that the arsenic might be in a state of gaseous com- 
bination which would not he detected by the ordinary 
tests, but which might exert a very deleterious influence 
on the health, and that in this respect it was analogous to 
phosphorus and lead. Professor Davy had detected the 
poison in many forms of confectionery, in dyes for ladies' 
dresses, especially in green tarletan, from a piece of which, 
nine inches square, he had extracted twenty grains of 
arsenite of copper, which was so loosely attached to it that 
it became diffused even on shaking it. He had also 
analysed pieces of wax taper, in ninety grains of which he 
had detected half a grain of arsenic by lleinsch's method 
— a process which docs not give more than one-half the 
real quantity of the poison. Professor Davy concluded 
by detailing the symptoms under which paper-hangers, 
painters, and other persons who were liable to the contact 
of the poison laboured, and which appeared after even one 
day’s or a few hours’ work with the deleterious material, 
anil hoped that ladies and persons who had a penchant for 
green colours would at least consider the results which 
must accrue to the workmen in these materials if their 
manufacture be encouraged. 

Dr. Barker mentioned that he had analysed a specimen 
of green confectionery for Dr. McClintock, and detected a 
very appreciable quantity of arsenic. He also alluded to 
the symptoms which attacked painters who worked exclu- 
sively with lead and turpentine, and argued that as arsenic 
wns so much more volatile, it was the more likely to be 
disseminated. 

Mr. Hamilton mentioned that he had been assured 
when purchasing a green paper that it contained no arsenic, 
but that having perceived symptoms of poisoning among 
his family, he had had the" paper analysed and detected 
the poison in considerable quantity. 

Professor Davy said that all green wall papers cortained 
arsenite of copper, whether dear or cheap, French or Eng- 
lish, dark or light, sized or unsized. 


CHEMICAL SOCIETY. 

Thursday, February at, 1861. 

Warren Df. la Rve, Esq., E.H.S., Treasurer, in the Chair. 

Dr. Murray Thompson, and Messrs. W. Weston and 
J. Napier were elected Follows. 

The following Papers were read : — “ On the Action of 
Dilute Nitric Acid upon some Hydrocarbons of the Benzole 
Series by Messrs. W. Do la Rue and II. Muller. 
The authors endeavoured to obtain nmpclic acid by acting 
on the benzol hydrocarbons obtained from various sources, 
with dilute nitric acid, but without success. But by 
acting upon purified coal-tar naphtha, with about fifteen 
times its volume of a mixture of one part of nitric acid and 
three parts of water, they eventually produced a yellowish- 
white ilocculent substance, partly dissolved, partly 
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suspended in the liquid. After partial purification from 
nitro-compounds, &c., this substance was treated with a 
large quantity of boiling water, which left some tere- 
phthalic acid undissolved. Hie solution on cooling yielded 
a deposit which after drying and fusing was distilled. It 
yielded first a palmitic- acid-like distillate which solidified 
in the neck, and then a sublimate of large acieular 
crystals which deposited in the body of the retort. These 
crystals consisted apparently of an hitherto undcseribed 
acid, bearing some resemblance to the anhydride of nitro- 
plithalic acid. The palmitic-acid-like distillate was 
resolved by treatment with a Burmese naphtha product 
boiling at about 90, — probably hydride of cnpryl — into 
two acids, one a homologue of benzoic acid having the 
formula - 0 - 4 II,O 2 , possibly collidinic acid and the other 
having the composition of benzoic acid but rather corres- 
ponding in its properties to Kolbe and Lautemann’s 
recently-discovered isomer of benzoic acid, namely, 
salylic acid. 

l)r. Thudichum read a Paper “ On the Putrefaction of 
Bile and the Formation of Gall-stones." He had observed 
casts of biliary ducts occupying the very centres of gall- 
stones, from which he inferred that the morbid process by 
which these concretions had been formed was not con- 
fined to the gall-bladder. These casts were constituted of 
the brown modification of cholochroinc termed cholo- 
phacine. According to the author the essential consti- 
tuents of gall-stones are cholochrome, cholic and eholoidic 
acids, and earthy salts, being the products which are 
precipitated during the putrefaction of bile out of the 
body. Hence he inferred that gall-stones were formed 
by a process analogous to that of putrefaction, by which 
the bile acquired an acid reaction. Human gall-stones 
usually contain in addition a large quantity of cholesterine 
crystallised around the true biliary calculus. The author 
described from his own observations the process of the 
putrefaction of bile and agreed generally with Garup 
Bcsaney, but differed from him in considering the eholoidic 
acid to result from the metamorphosis of the cholic, and 
not the cholic acid to result from the metamorphosis of the 
eholoidic. He then described the methods of analysing 
ox gall-stones and human gall-stones, and of putrid ox 
and human bile. 

Dr. Guthrie read a Paper “ On the Bisulphide of 
Iodine.” No definite compound of iodine and sulphur 
has been hitherto described, despite the very definite cha- 
racter of one, at least, of the sulphides of chlorine. The 
author obtained bisulphide of iodine by reacting upon 
iodide of ethyl with bisulphide of chlorine according to 
the equation, C 4 II S I + S, Cl = C, H 4 Cl + S, I. By 
the spontaneous evaporation of the chloride of ethyl, the 
bisulphide of iodine separates in magnificent crystals. 
Its composition was determined by analysis. 

Mr. 11 - Akir read a Paper “ On Grouttd Ice." He, 
observed that during the recent frost, despite its intensity 
there was very little ground ice formed, probably because 
the covering of snow preventing the frost penetrating to 
any depth in the earth. He was of opinion that the 
position of ground ice wns one of lodgement merely. 
Masses of ground ice, seen in the river Kden in 1854, con- 
tained throughout their substance water- worn pebbles, 
and were inclined towards the current from which they 
were receiving continual supplies. 

l>r. Frankland considered that ground ice was really 
formed at the spots in which it was found. He repu- 
diated the idea of its being produced through any radia- 
tion from the bottom of the stream, because water is quite 
opaque to rays of heat of low intensity. He supposed 
that in rapid, shallow streams the temperature throughout 
from top to bottom was rendered uniform by intermingling 
and that the presence of irregularities at the bottom 
determined the formation of ice crystals there, in accord- 
ance with the usual tendency of crystals to become 
attached to rough surfaces. 


NOTICES OF BOOKS. 


A Manual of Elementary Chemistry, Theoretical and Prac- 
tical. By George Fownks, F.R.S. F.ighth Edition, 
Revised and Corrected. London : John Churchill. 
1861. 

Fownks' excellent Manual is too well known to need any 
fresh commendation from us. It offers in one compact 
volume an interesting, well- written, and clear account, 
not only of chemistry proper, organic and inorganic, but 
also of chemical physics. The fourth part, devoted to 
Animal Chemistry, will be read with advantage by 
medicul students, among whom this volume is justly 
popular. 

The present edition differs in one or two particulars 
from the preceding issue of the work. In addition to the 
concise abstract of the history of ammonia and its 
numerous recently-discovered derivatives which the 
editors have inserted, they have given in the form of an 
appendix an account of Gcrhardt's equivalents and nota- 
tion, which, although it hardly answers to our expecta- 
tions, will be found to be easily understood by students. 
"We shall, on an early occasion, quote part of this essay 
on the Unitary System, only giving here a word of 
comment on further most important developments of 
Gerhardt’s views, which the authors of this account have 
omitted to introduce. The new matter contained in the 
work before us is, of course, of considerable value ; but 
we do not think that the present edition shows any 
marked advance over its predecessor in other respects. 
We did not expect to find, nor would it have been desir- 
able to insert in it, notices of new substances of insignifi- 
cant character or doubtful formula ; but in looking 
through the volume, wo were struck by several omissions 
of important discoveries the value of which has been 
generally recognised. As a warrant for this statement, 
we will point out a few places, selected from a much 
larger number to which we might refer, which seem to us 
to exhibit the fault which we have mentioned. 

On p. 109 no mention is made of the silicon compounds 
obtained by Wohler, particularly of the body Si* 1 I 2 0 tf 
which corresponds so closely to all appearance with 
Brodie’s graphic acid Gr, H- O s (Gr 2 «=C,,). 

The older equivalent of lithium, namely, 6-5 is retained 
on p. 280 : it is not, however, quite certain that the more 
recent number 7, or rather 6-93 is really more correct. 

We confess that we cannot quite grasp the meaning of 
these directions for obtaining aluminium, given on p. 295 ; 
we arc told to heat “ equal parts of chloride of potassium 
and cryolite, with 2 parts of sodium and 5 of cryolite.” 
On p. 353 we observe no reference to the beautiful and 
effective electrolytic process for the detection of arsenic, 
lately perfected by Professor Bloxam. 

On p. 512 no mention is made of the binoxide of ben- 
zoyle described by Professor Brodie ; a beautifully crys- 
talline and refractive substance, exploding when gently 
heated, and possessing representatives in other organic 
series as that of acetvle ; the binoxide of acetyle detonates 
violently on a very slight elevation of temperature. Not 
only their physical properties, but their chemical consti- 
tution also, causes great interest to attach to these bodies. 

On p. 5 1 5 no attempt is mado to elucidate the constitu- 
tion of benzophenonc as henzovle-phcnyle C (J H-. C u 
II, 0 2 , for instance ; its formula, C.^ H| 0 0 2 , is merely 
given without a word of explanation. 

On p. 517 the almost if not quite obsolete and very 
costly process for preparing chloride of benzoyle by means 
of oil of bitter almonds and chlorine is given, no notice 
being taken of the more recent and perfect process of 
Gerluudt, by which this important substance is obtained, 
by acting with pentachloride of phosphorus upon benzoic 
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acid. It is also statc<l to boil at 196° F., this being the 
boiling-point on the Centigrade stale. 

The interesting formation of toluylic acid from the 
cyanide of toluenyle obtained from toluolc through the 
intervention of the chloride, C,, II. Cl, is not noticed on 
p. 523. We have also looked in vain for any reference to 
that most important reaction, the type of a large class of 
reactions, by which Maxwell Simpson has succeeded in 
obtaining the hi basic acid, the succinic, from the bicyanide 
of ethylene, C, H 4 Cy 2 . 

On a former occasion we have referred to the intelligible 
view which Kekule has given of melam, anmieline, mela- 
mine, ammelide, melam, and the mellonides : here, on 
pp. 570, 571, the crude formula? are given without comment. 

The bases of the chinoline and pyridine series arc 
spoken of on pp. 608 — 610 as of uncertain constitution; 
the important observation that they contain no replaceable 
hydrogen being unnoticed. The fact that only such 
simple cthyle derivatives as ethyl-pyridyl-ammonium can 
be formed from these bases limits very materially our 
uncertainty as to their true nature. 

To Borneo camphor is assigned the formula C 5H H ih O ., 
a typographical error for II lh 0 2 . The interesting 
relation of Borneo camphor as the alcohol of the camphoric 
series to ordinary camphor as the aldehyde, and to cam- 
pholone (Cj,, II,,) as the hydride, is not alluded to. 

Of caoutchoucine, the liquid produced by the destruc- 
tive distillation of india-rubber, we find it affirmed that 
“it is probably a mixture of several hydrocarbons 
scarcely to be separated from one another,” although 
Greville Williams has clearly shown that it consists 
chiefly, if not entirely, of two very definite liquids : 
isoprene C, 0 H 8 , boiling at 37 0 C., and having a vapour 
density of 2-44 ; and caoutchine Cj,,II, 0 , boiling at 17 1° C\, 
and with a vapour density of 4-65. 

On p. 647 it is said that to kreosote “ the formulse (sic) 
C| ( H,0] has been given, but is not established beyond 
doubt ; ” while on p. 657 it is affirmed that cresylic alcohol, 
C u II^O z , is isomeric with kreosote. 

Although no list of errata appears in the volume, yet it 
is by no means free from typographical errors. Of these 
we have already noticed several, and we find (p. 194) 
choride of iodine formulated IC instead of I Cl. The 
melting point of potassium is given as 57 0 1-77 C., what- 
ever that may mean, on p. 255. 

We have looked in vain for any mention of Anderson’s 
satisfactory experiments with pyrrhole, of the acetylene 
C,IIj of Berthclot, of the graphic acid of Brodie, and of 
many of the other interesting substances with which 
chemistry has been enriched during the last year. The 
recent researches of Andrews and Schbnbein on oxygen 
and ozone scarcely receive any notice ; and, although 
pelopium docs not exist, we find descriptions of its oxide 
and chloride. But we will now leave the unpleasant task 
of enumerating the defects of a substantially good book as 
the present. 

In another place we shall quote from the Appendix the 
account given of the Notation of Gcrhardt, generally tunned 
the Unitary Notation. This account is the more valuable 
since, while the new notation is constantly used by many 
distinguished chemists in their papers, and discussion on 
it is frequent, no compact statement of its main features 
has before appeared in England. 

The defects in the sketch of Gcrhardt’ s Notation, 
and in the Synopsis of Chemical Substances which follow, 
are chiefly those which are remedied in the important and 
able work of Kekule, and to which we have before alluded 
in these columns. The manifest improvements introduced 
by this chemist in 1859 should certainly have found a 
place in a work published in the present year. The 
Editors of Fownes’ “Manual” retain the hydrochloric 
acid type as distinct from the hydrogen type, a step of 
Tery doubtful propriety, and they ignore the 4th primary 
type, which includes the compounds of the tetratomic 
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I elements, such as carbon. A comparison of the two 
methods will show clearly what we mean. 

Editors of FowtiOs’ Manual. Kckoltf. 

Hydrogen Type. Hydrochloric acid Type. 


H 

1 = 

HC 1 

Hydrochloric acid Type. 

Water Type. 

II 

j C l 

S}° 

Water Type. 

Ammonia Tvpe. 

H ! 

Q 

H ) 

Hj 

HJ N 

h) 


Ammonia Type. 

Marsh-gas Type. 

11 1 


H\ 

11 
II J 

► N 

s ♦ 



h) 


We cannot help regarding the omission of all notice o 
paired or conjugate types, in which two or more types are 
conjoined into one, as a mistake. By recognising such 
typical fonns as 


Hydrogen 

Water and 

Methyl-sulphurous 

Oxamic 

and Water. 

Ammonia. 

Acid. 

11 l 


Oil' l 

H 


/H/° 

» 


3}* 

II N 
II 

11 

S }* 


the system of types becomes much more comprehensive* 
and, at the same time, affords an easier and truer way of 
representing such compounds as methyl-sulphurous and 
oxamic acids. 


CORRESPONDENCE. 


The Adulteration of Food. 

To the Editor of the Chemical News. 

Sin, — I do not usually deem it necessary to reply to 
the statements or accusations of anonymous critics ; but, 
in the present instance, the letters of a gentleman, with the 
singularly inappropriate signature of “ Verax ” (published 
in Nos. 63 and 64 of your Journal), afford me an oppor- 
tunity of reiterating some of my former observations on 
the above subject. 

Fair and open discussion I cordially invite upon any 
published results or remarks of mine. I cannot but regret, 
however, that “Verax” in his virulent animadversions 
upon my paper, should have so completely lost sight of 
that courtesy due to every individual from others of his 
species, and which alone is the sign of a really independent 
and unbiassed opinion. 

In the first portion of his letter “Verax” inquires if 
“ colours and essences of every description” are “to be 
henceforth decried,” and answers his own query further 
on in these words — “ We must all agTee that the 
admixture of poisonous matter in any shape with food 
cannot be too strictly prohibited.” These paragraphs 
evidently neutralise cuch other, and could not have been 
written by any person who had accorded to my paper a 
moderate amount of attention. 

As any one (of competent analytical skill) who likes to 
take the trouble, can ascertain from actual experience the 
facts upon which my “sweeping assertion,” that of 
London bread fully eighty-seven per cent, is more or less 
adulterated, is founded, I consider it unnecessary to say 
more on this point, than that I have only to repeat my 
original statement without the slightest qualification. 
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“ Verax ’ ’ next complains that he has not been told how- 
many specimens I have examined, how many shops 
furnished those specimens (with the names and addresses 
of the vendors, doubtless !) what adulterant, and how 
much of it, was employed in every instance, what processes 
were adopted for the detection of these adulterants, and a 
few other little details of a like character. Will “ Verax” 
have the goodness to say how (if he hail written the paper) 
lie would contrive to condense the amount of information 
just indicated, and which I calculate would occupy, at 
least, 8co pages of quarto, even if written most concisely 
and printed in brevier type, — into a total bulk of reading 
matter requiring not more than one hour and twenty 
minutes for its delivery ? 

Do authors and lecturers habitually give the exact and 
detailed grounds for all and every statement, trilling and 
important, that they may make, as they go on ? If I had 
departed from the general rule in this respect, would not 
“Verax” have been the first to stigmatise my- paper as 
prolix and tedious to the last degree : 

Although I have stated “ crumbly' texture ” and 
“ brittleness of structure ” to be indications of the 
probable presence of potatoes and rice-flour, respectively 
m bread, who could for a moment suppose that I regarded 
such characteristics as more than mere indications t I 
might describe a donkey as “a beast with long ears,” 
•without necessarily meaning that every long-eared animal 
must be a donkey ! In a word, all the very simple tests 
for, and characteristics of the presence of, adulterants 
named in my paper nre to be regarded solely as popular 
tests, no more suited to the delicate researches of a 
laboratory, than such researches are, to be carried on in a 
drawing-room, still, I hold that everyone should have it in 
his power to gain some little insight into what he is eating 
and drinking day by day', as by a small nmount of trouble 
Paterfamilias might steer clear of many injurious adul- 
terations, without, in every instance, calling in professional 
assistance. 

I have detected the presence of bone-dust in bread and 
flour in five instances with the aid of the microscope ; on 
this point “ Verax ” has arrived at a negative result, “ in 
spite of numerous inquiries.” In imitation of his peculiar 
diction, I might ask, How many inquiries made up the 
sum total he designates “numerous,” and whom did he 
interrogate on the subject ? 

By no process with which I uni acquainted can 
“brewers’ grains be made to bear any resemblance to 
oats ; ” nor am I aware that flour possesses many points 
of similarity to cocoa, which, however, it is constantly 
employed to falsify. But does “Verax” innocently 
imagine that an adulterant must always resemble the 
adulterated article in appearance? 

In 1856 a horse was killed, in Berkshire, with adulter- 
ated “rape-cake.” I decline to publish more particulars, 
ns the sample was sent to me for examination professionally. 

“ Verax” is of opinion that because I am acquainted, 
in common with many others, with the extent to which 
adulteration is practised in the matter of meat, that I 
ought immediately to acquaint the Inspectors, and become 
a common informer! However humble my mission in 
this world may be, it lies in a rather different direction to 
that just named. 

Has “ Verax” never heard of the Parliamentary Com- 
mittees on the Adulteration of Food, and their- results : 
Has he never seen the works of Accutn, Mitchell, Pereira, 
Dodd, Normandy, and Ilassall? I cannot otherwise 
account for the amount of astonishment with which I am 1 
flattered to find iny paper has impressed him. 

Surely “ Verax ” must peruse the columns of the Times 
and Daily Telegraph in a very careless manner, if he is not 
cognizant of the cases of “ Diseased Meat ” being exposed 
for sale at one or other of the London markets — an occur- 
rence by no means rare ; only a few days ago such an 
instance occurred at Newgate* Market, and the trial was 


noted in the principal papers, the defendants being 
convicted and fined. Now, for every single conviction, 
how many cases are there which escape prosecution 
altogether ! 

Then, again, with regard to confectionery', how long ago 
is it since two children of tlio name of Carroll were poi- 
soned by the mineral colouring-matters with which their 
“ sugar-sticks” were ornamented l 

It is, indeed, hut too true, that adulteration is carried 
on throughout the length and breadth of the land to an 
extent which may justly be denominated “ fearful ;” and 
the fact is gradually becoming evident to all classes, despite 
the ridicule of some, the determined opposition of others, 
and the ignorance or apathy of the majority, who are too 
much occupied with their daily avocations to give the 
subject due consideration. 

“ Verax ” will doubtless be “ astonished ” to hear that 
I stated that “ about 91 per cent, of the pickles sold in 
Loudon are more or less adulterated,” because out of 11*7 
samples examined, I found only 101 to be good and pure. 

Now, with regard to tea, I may remark, that my obser- 
vations are founded upon the result of the examination of 
several thousand samples, forming, I am inclined to think, 
a more reliable criterion than either the ex parte statement* 
of tea-dealers and others whose interest lies in exactly the 
opposite direction to that in which truth is to be found. 
The remark that “ tea cannot ho adulterated with impu- 
nity and profit,” is too evidently absurd to need comment 
of any kind. 

Then, again, what kind of authority is “one of the 
largest bakers in Vienna ” upon the question of the 
purity of bread ? The adulterated “sugar-apples ” ex- 
hibited at the Society of Arts, were distinctly “ warranted 
all pure sugar" by the seller, although tho presence of 
red lead was clearly demonstrated. 

One paingraph of “ Yerux’s” last letter I consider too 
important to pass without notice ; it runs thus : — “ It 
seems to me that Mr. Scott’s suggestions as to the course 
that should he adopted to protect ourselves against the ill 
effects of an improper dietary, tcould do away altogether 
with any but the best materials for food." If “ best ” be 
held to signify “ pure and wholesime,” “Verax” has 
described my object exactly. 

In conclusion, I beg to avow my decided opinion that 
the brown sugars of commerce (except the “ crystalline” 
varieties) are detrimental to the public health, and conse- 
quently that their sale (retail) should be prohibited alto- 
gether ; that certain varieties of unsound grain are also 
injurious, and should likewise be condemned ; and that 
vegetables of all kinds should be subject to a closer 
surveillance than at present, with the view of preventing 
the sale of decomposing or otherwise injurious specimens. 

I will not, Sir, occupy more of your space to-day in 
reply to the over-strained criticisms and puerile objections 
of your correspondent, as n’1 attempts to mislead the 
public and persuade them that their food and drink is of 
the purest description imaginable, must inevitably, and of 
themselves fall to the ground — Fxperientiam doeet. 

I am, &c. Wentworth L. Scott. 

IfAyswator, London, W. 

P.S. The fact mentioned by Mr. Horsley, of the 
presence of copper in bread and flour at Cheltenham, is 
very interesting. Would he kindly furnish me with a 
few .specimens, and any further particulars he might deem 
it advisable to afford ? I have myself detected copper in two 
instances only; but the grain in these cases had beta 
affected with the “ smut,” so 1 attributed the copper to the 
probable employment of “ bluestone” while in the ear. 


Chemical Notices from Foreign Sources. 

I. MINERAL C1IEXI18TUV. 

Mult* of as yi*ou«oi»i*- Acid. — The compounds of 
hypouiobic acid with bases are said by II. Hose ( Dericht 
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dei Akndemie der Watenschaften zit Berlin, i860, s. 710,) to 
share in general the properties of the salts of tantalic and 
niobic acids. The potash salt is soluble in an excess of 
the hydrate and carbonate of potash ; and hence it is 
difficult to prepare the neutral salt pure. When 
hyponiobic acid is fused with carbonate of potash, the 
latter loses just so much carbonic acid that the compound 
3KO + Kb. 0 3 is formed. The soda salt is the most irn- 
ortant of the compounds of hyponiubic acid, since it can 
e used in the preparation of all the insoluble salts. It is 
somewhat more soluble in water than the niobate and 
tantalate of soda, and can be obtained in larger and more 
perfect crystals than these salts. It can be prepared with 
5 or 7 atoms of water of crystallisation. LUte the soda 
salts of niobic and tantalic acids, it is insoluble in a 
solution of hydrate or carbonate of soda, except when the 
solutions are very dilute, in which ense it quickly dissolves 
on boiling. The uiobates and tantalates do the same, so 
that the best way of separating these is to treat them with 
a solution of hydrate or carbonate of soda of a certain 
strength. At ico° C. the hvponiobate of soda loses the 
greater part of its water of crystallisation, and then is 
perfectly soluble in water, which essentially distinguishes 
it from the niobate, and particularly from the tantalate. 
When the neutral salt is heated it is changed into an acid 
salt and hydrate of soda, which can exchange its water 
for carbonic acid if the heating be carried on in an atmo- 
sphere of carbonate of ammonia. This breaking up of the 
hvponiobate takes place at a higher temperature than the 
similar breaking up of the niobate and tantalate of soda. 
The neutral hyponiobatc of soda contains three times as 
much oxygen in the acid us in the soda ; lienee, the 
composition is NnONh. 0 ,. A basic salt, or rather a 
compound of the acid salt with hydrate of soda, can be 
obtained, as well as an acid salt, both of which arc partly 
soluble in water. They arc made by fusing together 
hyponiobic acid and carbonate of soda. By fusing together 
hyponiobic acid and carbonate of soda until the mixture 
no longer loses weight, a salt is formed which has com- 
position 3X00X^03. By treating this with water, it is 
decomposed into n neutral salt, while two atoms of hydrate 
of soda arc set free. 

A solution of the neutral hvponiobate of soda remains 
unchanged in the air, even on boiling. 

Xeutral hyponiobates of the metals may be made by 
adding a solution of the soda salt to a solution of a neutral 
salt of the metals. The author has prepared hyponiobates 
of magnesia, silver, mercury, nnd copper, in all of which 
the oxy gen in the acid is three times as much as that of 
the base. 

II. OKOAXIC CHEMISTRY. 

Imi tor Cholraterln. — Hugo Scliift describes the 
following reaction of cholesterinc (An net leu d. Chtm. and 
Pharm. Bd. cxv. s. 313). If cholcsterin be moistened 
with hydrochloric or sulphuric acid containing per- 
chloride of iron, it becomes of a magnificent violet colour. 
A mixture of two or three volumes of concentrated 
hydrochloric or sulphuric acid and one of n dilute 
solution of the perehloride will answer for the experiment, 
or even the ordinary commercial hydrochloric acid. A 
small piece of eholesterin should be rubbed by means of 
a glass rod with a drop of the reagent, nnd the mixture 
then gently warmed. It first becomes of a reddish, which as 
the temperature rises changes to a blue violet, colour. 
A strong heat destroys the colour. When sulphuric 
acid is xised the mixture must be waimed more cautiously. 
It first becomes carmine red, then violet, and at a high 
temperature is carbonised. Xitric and phosphoric with 
the perehloride of iron will not give the reaction. 

Mftamorphla. — In an attempt to prepare morphia 
by Mohr’s method from the residue of tincture of opium 
Scharf, an apothecary at Munich, obtained some crystals 
whose solution in an acid gave no precipitate With 


ammonia. These crystals wer* further examined by 
Wittstcin ( Wittstein’ a Viertel-jahrascriJ't, Bd. ix. s. 481), 
who found them to be a salt of a new base which he has 
named Meta-morphia. The hydroehlorate of this base is 
soluble at the ordinary temperature in twenty-five parts 
of water ; the solution is bitter and has a neutral reaction. 
It is less soluble in alcohol, and is insoluble in ether. 
Liquor ammonia dissolves it perfectly as do caustic 
potash nnd the carbonate. Perehloride of iron turns 
the aqueous solution blue ; chloride of gold gives a 
reddish yellow, tlocculent precipitate with a strong 
aqueous solution which disappears on the addition of much 
water : chloride of platinum gives a yellow precipitate 
which re-dissolves in a dilute solution. Tannic acid 
produces a yellowish-white cloudiness. Strong sulphuric 
acid sets free hydrochloric acid from the salt without 
colouring it ; nitric acid dissolves the salt, giving a 
yellow solution. The analysis of the hydrochlorate 
shows it to contain ia-2i 1 per cent, of 1101 . The hydro- 
chlorate of morphia contains only 9 7, and the hydro- 
chlorate of codeia only 981, per cent, of acid. From 
the above analysis the author calculates the equivalent 
of the now alkaloid to — 3274. With the exception of 
pseudo-morphia, he says, (which shares many of the pro- 
perties of the new alkaloid) no opium alkaloid has so low an 
equivalent. The author prepared the pure base by treating 
the hydroehlorate with sulphate of silver, and digesting the 
solution so obtained with carbonate of baryta. It crys- 
tallised from an alcoholic solution in stellated flattened 
prisms, which had very little taste. The new base is 
almost insoluble in cold water, but more so in hot. 
Alcohol takes up more ; the solution has a weak alkaline 
re-action, and a very bitter taste. In ether it is almost 
insoluble. The caustic alkalies dissolve it. Strong 
sulphuric acid gives a brownish, and nitric acid a yellow 
colour with it. A strong solution of iodic acid added 
to the aqueous solution of the new base produces a 
yellowish colouration, nnd a strip of starch paper sus- 
pended in the mixture is turned violet. Perehloride of 
iron produces no change in the aqueous solution. Chloride 
of gold produces a yellowish cloudiness (not a blue colou 
as with the aqueous solution of morphia), which afterwards 
deposits as a brow nish precipitate. Xilrate of silver gives a 
grayish-black cloudiness. The author gives no analysis 
of the base. 


LABORATORY MEMORANDA. 


On the Action of Hurt turn 011 Oil of Turpentine, 

— When sodium is brought into contact with the ordinary 
oil of turpentine of commerce, an active disengagement 
of gas is immediately produced, the action being con- 
tinued till the sodium has disappeared. If sufficient tur- 
pentine be used, two very different precipitates being at 
the same time thrown down, the one wlrite and gelatinous, 
the other brown and inclining to red. 

The black precipitate frequently so envelopes the 
sodium ns verv much to retard the action ; but on 
stirring, the effervescence is continued as before ; if, 
however, very pure oil of turpentine be used, u much 
smaller quantity of the dark-coloured precipitate is 
formed, the white precipitate and the gas being produced 
as before. 

But if the turpentine be repeatedly distilled, at the 
1 same time preventing as much as possible all contact with 
the air, on introducing the sodium scarce any reaction 
takes place, its surface after a considerable time being 
only slightly covered with a brown film, — for which 
reason 1 attribute the action in tho first place to 
the decomposition of the resinous matter held in 
solution by the oil of turpentine, after which the reaction 
appears to sustain itself. 
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sulphate of ammonia is soluble at the ordinary tempera- 
ture in i *3 parts of water. 

U. OROANIC CHEMISTRY. 

The xitriir of i^uctnic Acid. — O. Hesse and H. 
Limprieht state [Atmalen der Chcm. und Pharm. Bd. cxi. 
s. zoi) that the so-called lcucinic acid nitrile, C, 3 II, , NO-, 
may be easily separated, but only in small quantity, from 
the rough tyrosin made by boiling horn with sulphuric 
acid. The tyrosin must be treated with boiling spirit, 
the alcoholic extract evaporated, and the resulting deposit 
purified by repeated crystallisations from hot absolute 
alcohol. So obtained, the body forms long white silky 
crystalline tufts of needles, which sublime unchanged 
between i73°and i8o° C., are not very soluble in ether, 
but quickly so in strong alcohol, especially in the warm, 
and hardly soluble in cold water, but more so in hot. 

III. ANALYTICAL CHEMISTRY*. 

Estimation of Houp. — Dr. Buchner gives {Poly- 
technitch Ccntralblait , i86c, s. 1484) a method by which 
the amount of hard soap in a specimen can be calculated 
from the amount of fatty acid obtained when a given 
amount of the specimen is decomposed by a strong acid. 
The author makes use of a flask, the neck of which is 
graduated into cubic centimetres; into this flask, half full 
of water, he puts half-an-ounce of soap and dissolves it. 
He then adds the acid, either commercial hydrochloric, 
or dilute sulphuric acid, and warms the mixture, where- 
upon the fatty acids are set free. He now puts sufficient 
water to allow him to read off the number of cubic centi- 
metres the acids measure in the neck of the flask. The 
fntty acids from different sources differ a little in weight ; 
but the author found that the average weight of a cubic 
centimetre is *93 gramme, which is near enough to the 
truth for ordinary practical purposes. As the acids are 
combined with ,\j glycerine, it is easy, knowing the 
weight of the acids, to calculate the weight of the fat 
used; and as on the nverage ico lbs. of fat give 155 lbs. 
of good hard soap, the weight of the real soap can be 
calculated when the weight of the fat is known. 
These calculations may be made by the use of a table 
which the author has constructed, from which we extract 
the important parts. The results are not to be con- 
sidered scientifically accurate, but are near enough to 
the truth for ordinary business purposes. The process 
requires only one weighing, is executed in a few minutes, 
and is so simple that it can be performed by a common 
workman. 

I. Cubic centimetres of fat acids separated from half- 
an-ounce of soap. 

II. Per-centage of water, ley, glycerine, &c., in the 
specimen. 

hi. Per-centage of good hard soap. 

I. 11. in. 

4 97 3 

5 6 9 3* 

6 63 37 

7 57 43 

* 5* 49 

9 44 5 6 

10 38 62 

11 3* 68 

jz 26 74 

13 20 80 

14 *3 87 

15 7 93 

IT. TECHNICAL CHEMISTRY. 

Application of Hypochlorite of Zinc. — 

Balard has shown that when hypochlorite of lime and 
sulphate of zinc are mixed together, sulphate of lime and 
oxide of zinc are precipitated, and a solution of hypo- 
chlorous acid remains. Sacc has availed himself of this 


reaction in the bleaching of stuffs dyed with madder. Hr 
prints a cloth, which has been dyed red, with a mixture of 
4 parts of sulphate of zinc, 5 parts of gum, and 10 put 
of water, and when dry, he passes it through a cold baths 
of chloride of lime of 2 degrees Baumi The printed 
parts are immediately bleached, and the remaining red 
takes an increased brilliancy of colour. This energetic 
bleaching power depends upon the ready dccoroposibility 
of the hypochlorite of zinc and the consequent 
setting free of hypochlorous acid. This pro. css, the author 
says, has many advantages. — Dr. Varrentrapp in Slitlk. 
fur d, Gcwerbevcr der Herzogth. Braunschtreig, 1860,6.14. 


MISCELLANEOUS. 


flelcnifcroiiM Deposit front the Nulplmric irii 
Chum tiers. — Ores of Tellurium. — Any gentleman rrh ft 
may be able to place the Editor in possession of some of the 
above, by purchase or otherwise, will confer a great favour 
by communicating particulars to Mr. Crookes at the Office 
of this paper. 

Chemical Nociety. — The next meeting of this 
Society will be field on Thursday next, the 2 1st ir»t, 
when a lecture will be delivered “ On Thermo-Dynamic* 
in Relation to Chemical Affinitv,” by A. W. "Williamson, 
rh.D., F.R.S. 

Royal Inntltntion. — The following is the arrange- 
ment of Lectures for the ensuing week : — Monday, 
March 18, nt 9 o’clock, M. P. Chaillu “On Personal 
Narrative of Travels in Central Africa.” Tuesday, 
March 19, at 3 o’clock, Professor Owen “ On Fishes.” 
Thursday, March 21, at 3 o’clock, Professor Tyndall “On 
Electricity." Friday, March 22, at 8 o’clock, Professor 
II. I). Rogers “ On the Origin of the Parallel Roads of 
Glen Roy.” Saturday, March 23, at 3 o’clock, Dr. E. 
Frankland “ On Inorganic Chemistry.” 


ANSWERS TO CORRESPONDENTS. 


All Editorial Cammunieatirns arc to be addressed to Mr. Csoows. 
and Adcertisemevts and Ifvtinru Communications to tlu* Pettits'*. 
Crums, I John & Co, at tlio Office, io, Stationers’ Ual! Coat, 
London, E.C. 


A Letter from “Vorax.” on the Adulteration of Food, has bom 
received, but too late to bo inserted this week. 

Communications declined vith (hanks. — G. F. U., J. A. David, an: 
C. L. 

.if A. D.'t request shall meet with consideration, ami, if posiihlc.bs 
acceded to. 

C. 0. M. Wallace . — Apply to tho Editor of one of "the Fhotogisi'l"-' 
periodicals. 

A Constant Render — The assertion respecting (ho Electric Light 1* 
quite correct. It in now used in lighting up one of the square* in lhri\ 
nnd is cheaper than gas for that pur|K>nc. 

)C. K. S. — You had better purchase tho Magenta dyo. it can he P* 
for a much leas sum than you could make it lor small quantities, *w u 
supposing you to be successful in the attempt. The best mode «t 
preparation is a trade secret. 

A. AsJtlxy. — “Faraday's Chemical Manipulations" has long beetfeut 
of print. A copy may occasionally ire picked up at a second-bar*’ 
bookseller’s, but it always fetches a good price. 

A Metallurgist . — Wo bavo not space to answer all your question- 
Dr. Percy’s Ikv.U on metallurgy is expected to t>o out shortly and will 
contain lull infoimation on all these jmuiiLs. There sre alto «iw» 
good works on metallurgy which would give you an account of wl ;J ' 
you require 

Silver in Sen- Water. — This occurs in an excessively small proportion 
In large hulks of tho water, however, it become* an important 
quantity ; for instance, it has been calculated tlrnt a cubic mile *<1 t ,lC 
water of tho Atlantic, contains nearly fifty tons’ weight of *u wf 
dissolved in it in tho lomi of chlorido. Whether it can. or will, ttCJ 
lie economically extracted from It, wo will not venture to say The 
coppor but toms of ships, after long voyages, ate found l" contain iw** 
silver than the motal did originally ; hut tho copjwr is dissolved * L 1 
larger proportion than tho silver is precipitated on tt. 
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PULVIS JACOBI VER., NEWBERY’S. 


To the Medical Profejjion of Great Britain and Ireland \ 

G 1 ENTLEMEN,— Wc beg to call your attention to the following ext rads from a Paper by the late John 
^ Chcync, M.D., F.R.S.E., M.R.I.A., Phyfician to the Hardwickc Fever Hofpital, Dublin, and 
Phyfician General to His late Majcfty’s Forces in Ireland, Sec. & c., contained in “ Tbe Dublin Hofpital 
Reports ,” vol. i, p. 317. 

“ Since this cafe came into my pofleffion, I have been led to make a good many clinical experiments, which have enabled 
“ me to verify the reports which I had heard of the efficacy of JAMES'S POWDER, in fometimes removing the atotlectic 
** diathesis in perfons advanced in life. It is, moreover, worthy of obfervation, that JAMES’S POWDER has been of 
“ remarkable utility in certain in Ranees of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by effiifion. LafUy, in two cafes of general plethora, in which, however, the head was more affected 
“ than any other part, JAMES'S POWDER was exhibited by me with perfeft fuccefs.” 

Alfo vol. I, p. 320. 

“ The following very Ample method of exhibiting JAMES'S POWDER, in cafes of undue determination of blood to the 
“ head, is that which I have generally purfued. The patient is made to begin with a very moderate dofe, not more than 
“ two grains at bedtime, and to increafc the dofe by haif-a-grain every night, until fome fenfible effcfl is produced upon the 
“ Romach, bowels, or fkin. Should the Romach be affc&cd with Ackneis, the dofe muR be leRcned by one grain on the 
“ following night. By the addition of a little rhubarb to it, a larger quantity of JAMES'S POWDER may be adminiRered 
“ than the Romach could otherwife bear. If the fkin is foftened, or the bowels aftcdled, the dofe fhould not further b* 
“ incrcafed, but it mufi be repeated every night for a confiderable length of time : in feveral in Ranees I have known eighteen 
“ or twenty grains taken for a confiderable period without any inconvenience.” 

The following extra ft (fhowing the increafing eflimation in which the true Dr. James’s Powder is held by 
Medical Practitioners) is taken from “The Lumliean Lcflures,” 1858-59, delivered before the Royal College of 
Phylicians, by A. Tweedic, M.D., Phyfician to the London Fever Hofpital, who is admittedly one of the 
highcll practical authorities on the fubjedt of Fever. He fays, (the “ Lancet f June 16, i860, P. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require antimonial preparations, a pill containing a or 3 grains of James's Powder (prepared 
“by Newbery) fhould be taken at intervals according to circumRanccs. ” 

In writing to MefTrs. Newbery, he fays : — 

“I with that your preparation was always ufed.” 

To fecure the difpenfing of the original preparation, which, for 114 years, has been fold by the houfe 
of Newbery and Sons, in St. Paul’s Churchyard, it is neccflary to preferibe it as “PULVIS JACOBI 
Ver., NeWBERY'S,” otherwife another article (wanting in the bcfl properties, and recommended to be given 
in a different code of dofe, though called by the fame name) may be fubllitutcd for the original medicine. 

This fubilitution mull bring difappointment, and of courfc deter Praflitioncrs from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependence can be placed. 

FRANCIS NEWBERY AND SONS. 

45, St. Pauls Churchyard, London. 


Prices for Difpenfing ■} oz. Bottle, 31. \d., 1 oz. 9;. Ufual Difeount to the Profcflion. 
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SPARKS & SON, 


INTENTOHS OK TITE 


INDIA - RUDDER URINALS 


Male and Female Railway Travellers, Invalids, 
and Children. 

These Urinal* are made on tlio moat approved principle*, and all ore 
fitted with the reoentlydnTCntid valvo, which will not allow any return or 
water by tho upper |S»rt, by being pine Oil in any position, and from tboir 
improved construction, arc bettor than any similar articlo* at present In use. 

A liberal discount to the Medical Profession. Descriptive Circulars and 
Lists of Prices sent per post, . . , ... 

Hospitals, Infirmaries, and Unions supplied on the best term* with oven- 
article for the two of the sick and invalided. 

SPARKS AND SON, 

Patent 8vboicai, Huns and Bammoe Makers, 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 



PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 o.p., 215. net Cash. 

This quotation admits of neither credit nor discount, and 1#. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT & CO. 

OLD FUHNIVAL’S DISTILLERY, IIOLBORN. 


PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACKFRIARS ROAD, S. 
the trade HDPPLOSD with cukmicais at low cash prices. 
Pure Chemicals for Analyses.— Price List on Application. 
Shipping Orders Promptly Executed. 


Just 

published. 



Tot,! free 

for il Stamps, 


PRACTICAL 

X Mr. HBNRY 


CHEMISTRY.— 

MATTHEWS. F.C.S., U 
prepared to give Instruction in every branch 
of Practical Chemistry, particularly in tU 
application to Medicine, Agriculture And 
Commerce. For particulars and pruapcctUM 
apply to Mr. Henry Matthews, at the 
Laboratory, SO, Gower Street. Bedford 
8<iuaro, W.G. 

WANTED, a good ^DOUBLE 

l* AIR-PUMP. — A Purchaser of »uch az> 

Instniment may bo found. Address, Dr 
Tidy. Cambridge lloath, Hackney, -utht; 
prico, sire, and where it may bo seem. 


T HE Wonderful Success of Messrs. GABRIEL S I ATEN I ED IN\ EN- 

TION unparalleled in Mochaniea! Dentistry. tho remarkable simplicity of arrangement, 
together with thoextnaorditiaryatnouiitof comfort ci\|oyod by tho wearer, a» well aa the perfectly 
indestructible nature and purity of the material* employed, have produced the usual results in 
»uch cases— certain persons, unablo to adopt Messrs. Gabriel * Improvements. havo Imitated 
their advertisement* so ns to lead the public to believe they are anthonted to do so. Messrs. 
Gabriel, therefore, feel it incumbent on them to caution tbetr patient* that their Inventions 
can only bo obtained at their Advertised Establishment*, as under, and that they will not be 
responsible for any that are not so obtained. 

T HE TREATISE, GABRIEL on the “LOSS and ONLY EFFECTUAL 

MODE of RESTORING tho TEETH explains their Patented System of Supplying 
Artificial Teeth, with Flexiblo Corah te Gum* a* a base. Tho extraordinary advantage* 
obtained by Gabriel’* system are a perfect Sot of Teeth, adapted with the utmost accuracy by 
a visit of an hour, without any operation, and without the use of springs, wires, or any metals. 
Sharp edge* avoided, and an amount of auction or adhesion jierfectly astonishing obtained ; 
while their enoooee t* guaranteed in the moat difficult cases even when othor mctlusln have failed. 
They arc not affected by tho ordinary changes of the month, or even the loss of Teeth (if any 
remain), (Inn dispensing with tho further services of tho Dentist. The l»e*t materials, which arc 
warranted to romuin pare and sweet, only employed, while the expense is oven lev* than half 
tho ordinary cast. Reference* to patient* and testimonials may he soon. Inspection by the 
Medical FnMon and all interested is particularly requested by Messrs, Gaum lit.. Dentist* to 
tho Prince d'ottajana. Established Dili. Soo Diploma. 

110, REGENT STREET, near the Quadrant; and 33 uud 34, LU'DGATE HILL, City. 

AMERICAN MINERAL TF.ETH from Four to Seven and Ton Ouinea* per Set. 

Best In Europe : Warranted. 

LIVERPOOL— 134, DC RE STREET. BIRMINGHAM — d5, NEW STREET. 


WATER-GLASS, 

D SILICATES of 8< 


or SOLUBLE 

Soda and Potash, to 
Urge or small quantities, and either aolM « 
In solution, at ROBERT ROMNEY’S Aid tret 
Chemical Work*, Manchester. 


DINNBFOHD‘8 

PURE FLUID MAGNESIA, 

Now perfect in Purity and Strenpk. 

“ This solution may be fairly taken a* * 
tvpc of what the preparation ought to be.”— 
Pharmaceutical Journal, May, 1846. 

In Dhqxsusing Jar*, for tho use of ChemiiU 
and Surgeons, 

At nor Gallon 0*. 6d. 

Half-Oallou 3*. 6d. 

From Dixswoan and Co., Chemist*, 17i, 
Now Bond Street, London, and through til 
Wholesale Druggists and Patent Median* 
Houses. 

rPO BRAS S FOUNDERS, 

X ENGINEERS. REFINERS, 4c. 

Tbo PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call tho attention of 
all users and shipper* of 
molting pot* to the GREAT 
SUPERIORITY of ’Jbs 
PATENT CRUCIBLES, 
which have boon msi 
during the Seat three yc*n 
by some of the hugest 
welters In England ted 
abroad. In addition to 
their ca|KkbiilUe* of trail- 
ing an average of from 33 to 40 pourings, they 
are unaflcctod l>y change of temperature, 
nevor crack, but can le used till worn oat 
requiring only one annealing for several dav»’ 
work, and become heated much more rapid Ir 
than ordinary pots, offectiug tbetvoy a 
SAVING of more than FIFTY PER CENT iu 
time, labour, fuel, and wasto. Tho Patent 
Plumbago Crucible Company also mauufic- 
ture and Impurt clay crucible*, muffles, 
portable furnace*, sublimuto pons and cover*, 
glass pots, all descriptions of fire-stsndtot! 
goods, and every requisite for the A«*«r 
and Dentist, 

For lists, Testimonials, 4c. apply to 
Battersea Works, London. 8. W. 



Cjif Cjjemital flcfois 

AXI) 

JOURNAL OF PHYSICAL SCIENCE. 
EDITED BY 

WILLIAM CROOKES, F.C.S. 

TO SUBSCRIBERS. 

CTfjc Cljnnital fi:bm 

is published ovory Saturday, price Fourpence; 
by pint Fivepenco. Subscription til l*. 
8d per annum. Remittances may be mads 
either by |Knlsge-atam|>s, or by rost-offic* 
Orders, to be made payablo to Meant 
GRIFFIN, BOHN, and Co., at the Genera-’ 
Post Office. 


Digitized by Google 
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T!io Lancd states : — “ This Is Superior to anything of tho kind known.'* 



PATENT 
CORN FLOUR. 

First of the kind Manufactured and Patented in the United Kingdom and Franco, a* 
explained with Engravings in •' Tho Illustrated London News," of May 86, 1800. Prejwed 
without fermentation it is warranted to kcop srvcct for years. 

It Is respectfully suggested that tho Trade Mark, and mono in foil should bg observed on 
each Package, os similar articles are sometimes substituted or recommended as “ the same” or 
" gor«l as Crown and Poison's.” 

BROWN AND POLSON, Manufacturers and Purveyors to Her Majesty, 

PAISLEY, MANCHESTER, DUBLIN, and LONDON. 


THE PATENT MICA LETTERS, 

FOR FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, *c. 

AD VEBTISI N G AND INDICATING, BY DAY OB NIGHT. 

Illuminated, in Goldg or in Silver. 


ESTABLISHED 1810- 


« 


JOHN DAVIS, 

PBROIVAL KHIRKT. OLBRKKNWELL, 
LONDON, B.C. 


D IE SINKEli, Seal Engraver, 

Motal Stamper, and Manufacturer of 
Metal Label* for Patent and other Articles, 
and ovory d ascription of EMHOSSING, COPY- 
ING. and PIERCING PRESSES, STAMPS. 
PUNCHES, PRESS TOOLS, 4m. Croats en- 
graved on Rings or Beal* in the drat style, 
prico 8*. each. 

DAVIS’S PATENT "SELF-INKING” 
PRINTING PRESSES, for Proscription 
Wrappers, Ac. A Lever Embossing Proas and 
Die Complete, 15*. Linen Stamping Ink. a* 
supplied to her Majesty's Regimental Store*, 
to bo used with all klinlsuf Stamps, Steel pens, 
to. A sample bottle for 6 stamps. 

*.* Price lasts Free per Post. 



TKBY ARB TRAN SPAREST, ORNAMENT A I., PLIAULB, BUtlXIAKT, ATTRACTIVE, 

ECONOMICAL. 

Do not Fall off, and Jlequirt no Cleaning. 

PLAIN LETTERS, Egyptian and Homan, 2d. per inch in Colours. 

„ „ „ 3d. per inch in Burnished Gold. 

ORNAMENTAL LETTERS .... Various Prices, 

Prospectuses Free, per Post. 


SQUIRE & CO., 62, KING WILLIAM STREET, LONDON BRIDGE. 


JOHN CLIFF & OO. 

(late StopUcn Green Sc Co.) 

Manufacturing Chemists* Potters, 

IMPERIAL POTTERIES, 

LAMBETII, S. 

L. OERTLIN G, 

CHEMICAL AND ASSAY. BALANCE 
MANUFACTURER, 

Respectfully Informs Ids Mend* that ho ha* entered into Partnership with Mr. Edward W, 
Ladd, of No. 1, Old Jewry, Ilulllon Unlauce Maker to the Rank of England, and Hydrometer 
Raker to the Honourable Hoard of inlaud Revenue, and that in future, the business will 
bo conducted under the Firm of 

LADD AND OERTLING, 

•at No. I D 2, BI8HOPSGATE STREET, fi.C., 

where the BALANCE DEPARTMENT will still bo under tho special Superintendence 

of L, OERTLING. 


Bupt are*. — By Her Majesty's 
Huy t,l Letters Patent. 

W HITE’S MOC-MAIN 

LEVER TRUSS (|>crfoi.tad and exhi- 
bited In tho Great Exhibition, 1831), is allowed 
by upwards of 200 Medical Gentlemen to bo tho 
moat effective invention in tho curative treat- 
mont of HERNIA. Tho use of n steel spring, 
so hurtful in Its effects, is here avoidod ; a soft 
bandago being worn round tho body, while tho 
rcuuLitc resisting powor is suppllod by tho 
MOC-MAIN PAD and PATENT LEVER, 
tittlug with so much case and closeness Giat 
it cannot bo do tee ted, and may be worn during 
sloop. A dcscrintivo circular may l>o hud, anil 
tho Truss (which cannot fail to nt) forward od 
by [wist, on the circumference of the body, 
two inches below tho hips, Ireiug weut to tho 
Manufacturer, 

MR.' JOHN WHITE, 22S, Piccadilly. 
Prico of a Single Truss, 16*,, 31a., 20s. <5d., 
and 31s. od. Portage, l*. 

Prico of Double Truss, 3ls. 0d., 42*., and 
Oil. Gd. Postage, la 6d. 

Price of ati U mUbcol Truss, I2j. and 32s. 6d. 
Postage, 1*. 10U. 

Post office Orders b> bo mado payablo to 
JOHN WHITE, Post Office, Piccadilly. 

ELASTIC STOCKINGS, 

KNEE-CAPS. Ac. for VARICOSE VEINS, and 
all cases of WEAKNESS and SWELLING of 
the LEGS, SPRAINS, 6k. They aro porous, 
light in texture, and Inexpensive, and aro 
drown on like an ordinary Hooking, rrico, 
from 7s. Od. to 16s, each. Postage, 0d. 

JOHN WHITE, Manufacturer, 

228, Piccadilly, London. 


MEDICAL FITTER. 

F li. WALTERS, 61, GREAT 

• QUEEN STREET. LINCOLN'S INN 
FIELDS. LONDON, W.C., .Manufacturer of 
Shop Fittings in general, Denier in Medical 
(lias*. Earthenware, and ovory dcuoi iption of 
Shop requisite, Medical labelling, Writing and 
Embossing on Glass, 4te. 

Plan* and Estimate* funiLhcd for SHOP 
FRONTS, and fitting up Surgeries, Chemists’ 
and all kinda of Shops, complete, in town 
and country. Virot - rate workmanship 
guaranteed. 
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T» Pbyeiriuna, Nnrg:«oiii, and 
nroygiatii. 

Brown’s Cantharuline Blistering Tissue, 

I'HKi'ARED FROM Pl’RR CAKTHARIDISK. 

A N Elegant Preparation, vesi- 
cating in much loss time than the Erop. 


Lyttfe. P.L. easily applied and removod, and 
will uot produce strangury, or troublesomo 
after-sores. It has received the sanction and 


eating in 
to, P.L. ca 
uot produce id 
r-sores. It has i 
commendation of many of the most eminent 
Praetitioucrs in the Kingdom.— /a Tut Cant, 
containing fen frtt, Os. M. : ami smalt Qxxt of 
Art square fat. Si. Od. t«cA. 

BROWN’S TISSUE DRESSING. 

An elogant, economical, and cleanly MilxrtUuto 
for all ointments as a Draining for Blisters, and 
may bo called a com|>anion to the nbovo . — In 
Tin Cities, containing (twice Iquart Get, Is. 6(1. 
sack. 

Extracts anti Editorial Note from (he Sets York 
Journal of J/rdiein*. 

" March 1st, 1850. 

“ Browk'h Caxiiiarioike Tissue. — It pre- 
sents peculiar claims to our notice in the inflam- 
matory disease* of females and children, in 
whom tlio unpleasant consequences which no 
often follow the application of the Emp. C'an- 
tharides aro most apt to occur. We have found 
it a reliable and t-cculiarly safe vestcuit, and 
from the many trials we have given it, wo aro 
satisfied that it deserves tho attention of the 
Medical Profession. 

** Accompanying thin article is a very rimple 
and neat dressing.” 

"I have prescribed tho Cantu aridiskTihui'c 
and Dbhuino (as prepared by you), for tlio hint 
ten years. I have much satisfaction In lieoring 
testimony to its effectual, mild, and safo action 
as a vesicant on 1 lie most delicate skin, and one 
of tho best auxiliaries in tlio successful treat- 
ment of congestive and inflammatory diseases ; 
tho Dressing has the ad vautage of being cleanly, 
agreeable, and curativo in its application. 

“JOHN PURSELL, M.D., P.R.C.S E. 

“ Keniiington-park, Surrey, Fob. 12, 1857. 
“To Mr. T. U. Brown." 


“ Army Medical Department, Jan. 16, 184; 
“Tho principal Medical Ofilccrof the General 
Hospital, Fort Pitt, Chatham, reports that Mr. 
Brown's Buhteriko Tia-u'r. has lxicn usod ex- 


tensively in tho Military Hospital, has been 
found euoeUveasa vesicatory, when carefully 
applied, and lias not been productive of any 
degree of strangury. 

“ANDREW SMITH, M.D. 

11 Deputy Inspector-General of Hospitals. 
“ Mr. T. B. Brown, Binniughsm.” 

Sold by tho Sole Consignees, WILI.IAM 
BAILEY and SON, Horaeley Fields Chemical 
Works, Wolverhampton; and h_v all Wholesale 
and Retail Druggists and Medicine Agents 
throughout Uio British Empire. 

B~ ELl 7 _ BROTH ERS beg to in- 
timate that, having become SOLE 
LICENSEES in the United Kingdom of PRO- 
FBHSOIl DEVILLED method of producing 
PURE ALUMINIUM, thoy arc now in a 
position to supply from their Works hero both 
this metal mid its compound with copper, 
known under thu name of Aluminium Brouxo. 
Newcastle-on-Tyno, Sept. 1860. 


Ektauushed 1844. 

rnHOMAS STRONG, STEREO- 

X TYPE FOUNDER, 39, CASTLE- 
STREET, Ilolbom. London. Woodcuts 
Cast or Eloctnitypod ; Castings for Colour 
Printers ; Volumes neatly Corrected ; Planed 
and Surface Plates for Engravers. Book- 
work of every description, Jobs, Ornaments, 
Bordors, Ac., CaBt and Mounted on tlio 
Shortest Notice, tit the Lowest Price, for 
Caili. 



rnHOMAS CROGER’S NEW PATENT aEOLIAN HARPS will produce 

X Music in tho Garden, Conservator}', Summer House, Ac., without a Performer. 

Thcso Instruments merely requiro plnciiig ou a Tablo or Stand, or on the Window-Ledge, 
and the draught jiassiug through will tiring forth tlio most molodious sounds ever heard ; at a 
short distance tho tones are truly delightful ; and what renders it more amusing is, that any 
one not being aware of its position, cannot trace from whence it proccod* ; tho eftevt is » 
peculiar, it scorns to bo in over)' direction at once. All |>craou8 are sure to bo surprised sal 
delighted with the romantic effect. Prices 14s., 16s., 18s., 20s., 22s., 24s., 28s., 32s., and 36a, 
according to finish. 

THOMAS CROGER’S now PATENT EDUCATIONAL TRANSPOSING METALLIC 
HARMONICON. 

For further information and Illustrations, see T. Crogor’s Price List for Musical InstnUMOb 
of every description, with Testimonials from Eminent Musicians, which will bo forwarded Post 
free (with pleasure), from the Manufactory, 

4S3, OXFORD STREET, Four Doors East of Musoum Street, London, W.C. 


P HOTOGRAPH’S of TURNER’S 

LIBER STUDIORUM.— Tlio Science 
and Art I)o|iartmont] of tho Committee of 
Council on Education, with the i>crmi*sion of 
the Trustcos of tlio National Gallery, lias pro- 
duced negative phot- -graphs of the original 
drawings of Liber Studioruin, of W. M. Tin tier, 
R.A., with a view of supplying Schools of 
Art in connexion with tho Dc{>artiiieut with 
photographic copies. 


To enable the public at the same time to 
purchase copies, it Is propoaod to print <uid 
publish jiositivos through tho ordinary 
channels of trade. 

Publisher* desirous of tendering for print- 
ing and selling positives may see specimens of 
the negatives in tho Photographic Room, 
South Kensington Museum, and must scud in 
a tender stating what number of mounted 
copies they arc willing to supply free of 
charge to tilt! department in return for the 
privilege of having tho negatives. 

They must state at what prico they nroposo 
to publish single copies, wholoaalo and 
retail. 

Tho Commlttoo of Council do not 
guarantee any copyright in tho work, and can 
giveno exclusive right beyond the possession 
of tho negatives, but will not themselves 
issue to tho public any negatives of tho Liber 
Studiorum for a period of throe years. 

Tho Committee of Council ou Education do 
not bind themselves to accept tho lowest or 
any tender. 

Korins for ton loring may bo obtained at 
tho South Kensington Museum, and such 
tendons must bo sent in scaled, addressed to 
tho Secretary of tho Deportment, ou ov 
before March 25, IS6I. 

By Order of tlio Committee of Council 
on Education. 


"P A 'PFSlTfl 

R. VAUGH AN, Memb. 

1>1 Hoc. Arts, British and Foreign PATENT 
AGENT, 15, Boutliamplon Buildings, Ch.incery 
Lane, W.C., gives special attention to luvcn- 
Uonacnnncctcd with CUHinm, MctaLLUROv, 
and Mini no. Provisional Protection for Six 
Months, £0 Cs. to £8 8s. 

A Gault to Inrtntori Froo by Post. 


M R. RAMSDEN will trivc his 

No 
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Now MUSICAL ENTERTAINMENT on 
tho OLD ENGLISH .SONGS and BALLADS 
at the POLYTECHNIC INSTITUTION 
(Limited) every Evening at Eight o'clock. All 
tho other LECTURES, DISSOLVING VIEWS, 
Ac. Ac., continued. 

Tho Morning and Evening Classes are now 
in operation. mid the Laboratory is ojieu for 
Analyses and Studonts. 

NOTICK.— The INSTITUTION will bo OPEN 
to the INDUSTRIAL CLASSES EVERY 
SATURDAY EVENINQ on payment of Cd. 
each, aud the Directors are twilling to 
licgotiato with Schools, mid Religion* and 
other Societies for the admission of numbers 
ou the most liberal terms. 


/CLASSICAL and MATHB 

\J MAT1CAL.— Dr. 8TEGGALL (assutei 
by tho Rev. I,. J. Lovckiu and T. H& 0 as, 
l&q., M.A ), Prepares Geutlcmon for tber 
Examinations at tlio following Board* 
Matriculation Examination of the Loo-ice 
U uiveraity ; Preliminary Examination at 
A|K>thccarios’ Hall ; Fellowship Examinatia 
at tho Royal College of Surgeons ; Preliminary 
Examination at the Royal College of Surga-os 
—For lorms, Ac., apply to Dr. Steagall, before 
One and after Tlirco o'clock daily. at 8, 
Southampton Stroct, Bloomsbury Sqaxre. 

N.B. — No Vucation during tho Summer 
Months. 


SCIENTIFIC 

O ELEMENT A I 


PRESENTS. - 

iMBNTARY COLLECTIONS, te 
facilitate tlio Study of Goology, Mineralogy, 
and Couchology, can lie had si 2, 5, 10, 30, JO, 
to 100 guineas ; also. Single Specimens of 
Minerals, Rocks, Fossils and Recent Shelh. 
Geological Maps, Models, Diagrams, Ham- 
mers. all tlio llcoont Publications, Blowpipes, 
Microscopic Objects, Ac., of J. TENNANT, 
Geologist, 149, Stroud. Practical lustructiwi 
is given in Goology and Mineralogy by Mr. 
Tennant, st 149, Strand, W.C. 

T II. DALLMEYER, OPTICIAN, 

t) • (Son-in-Law and Pupil of the Ute 
ANDREW ROSS), respectfully begs to inform 
tho Scientific Public that he exclusively 
Manufactures tho 

ASTRONOMICAL TELESCOPE, 

according to A. It 's processes, who has also 
bequeathed to him the whole of the Ma- 
chinery, Ae. employed for thst purpose — 
TERRESTRIAL TELESCOPES (all kinds) of 
tlio most perfect description. 

J. H. D. having devoted much timo to the 
construct inn of 

MICROSCOPES and MICROSCOPIC 
OBJECT-GLASSES, 

inheriting also ono-half of the Implement*. 
Ac., used for the production of the Utter, ht» 
succeeded still further to improvo them, th* 
result of protracted analytic dioptric alvulv 
Gnu*. Tho first of theso, a NEW QUARTKB- 
I NCH OBJECT-GLASS, was exhibited at » 
Sol roe of the Microscopical Socioty, in Mjrih. 
I860. For Particulars, see previous Number*, 
or Catalogues. 

IMPROVED PHOTOGRAPHIC LENSES 
(fi-eo from Distortion, Ac.). 

*,* See J. II. D.'s Pancrrcal at Uie Meet- 
ing of the London Photographic Society 
(Joumu), Juue 15th). 

Catalogues may bo had on application at 
No. 19, BLOOMSBURY STREET, 
OXFORD STREET, W.C. 


London: — ITiuwd by CliAiu.na Itri.u m il Bkxjamin PaiuiOM, of i, x. ami j. Lovell's Court. Paten. odor Row. in the City of Louden, aud 
Publish ixl by OtUFFix, lions A Co., at the Office, ic. Stationers' Hall Court, Loudon, E.C — Sati'HPay, March 9, 1861. 
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NOTICE TO ADVERTISERS. 

T.V CONSEQUENCE of GOOD FRIDAY OCCURRING in the 

ensuing wook, ADVERTISEMENTS intended to appear in tho CHEMICAL NEWS 
of SATURDAY, the 30th instant, must be forwarded to tho Offlco before TWO O’CLOCK 
on WEDNESDAY NEXT, tho 27th, at latost 

Just published, In 1 vol., Svo, of nearly 1000 closely printed pages, and 40 Plates 
price, coloured, 50s., plain, 36s. 

A HISTORY OF INFUSORIA, 

mcunxM 

THE DESMIDIACE.E AND DIATOMACEvE, BRITISH ANI) 

FOREIGN, 

BY 

ANDREW PRITCHARD, ESQ., M.R.I. 

Author of tho ** Microscopic Cabinet,” iic. 

The Fourth Edition enlarged and rovisod by J. T. ARLIDOE MR R \ T^n.inu 
WILLIAM ARCH Elt, Esq. ; JOHN RALKtt, M.K.C.8.L . ; Professor W. 0* WILLIAMSON; 
Esq., r.li.o. ; ana tac Author. 9 


„ . Th !f work 1" devoted to a History— based upon tho researches of UriUsh and Foreign 
Ns nr.dUts— of oachgroup of organisms : comprised by Khrenberg under the terra Infusoria, 
including tho Dosmidiaccai, Diatomaccse, Phytozoa, Protozoa, Rotatoria, and Tardigrada. Tills 
U followed by a systematic description of tho several Families, Gonom. and all the known 
Spoeios, recent and foaall. Tho present odition has been greatly enlarged and U illustrated 
by nearly 2000 magnified figures. Tho Now Plates on Diatomaceai are by Tuffeu West FLS 
To the Geologist and Microscopic Observer this work specially addresses itself, as a practical 
manual of the present state of our knowledge of tho multitude of invisible forms of li(o above 
named, not to be found in a single volume, or in any ouo language. ' 

LONDON : WHITTAKER AND CO., AVE MARIA LANE. 

D ublin medical tress. — 

NEW SERI!**. — On WEDNESDAY. 
’Ji'NUARl 2, 1801, an.H-.arod the FIRST 
NUMBER of VOLUME ill of this JOURNAL 
containing Uio First of a Series of • 

LECTURES and OBSERVATIONS on CLINI- 
CAL MEDICINE. My the late Sir HENRY 
MARSH. 


THE ADULTERATION OF FOOD. 
Now ready, price Od , by ]K>st 7d. 

A TABLE (reprinted from tho 

Chemical News, and Revised by tho 
Author,) showing the more Important 
Articles of FOOD or DRINK, and the Sub- 
stances employed for Adulterating them. 
Especially suitable for Museums, Schools, 
Mechanics' and other Institutions, os well os 
for Privato Hofcronco. 

" A very interesting Tablo, which will bo 
found exceedingly useful for ready reference, 
licing clearly and intelligibly n’rrangod.” — 
Technologist. 

Chemical News Office— 

Griffin, Bolin and Company, 

10, Stationors’ Hall Court, Loudon. 


Now ready, price 5s. fid. 

H ow to Work with the 

MICROSCOPE. Illustrated with 32 
Plate#, containing upwards of lfiO figures. By 
LIONEL S. BEALE, M.B., F.H.S. 

John Churchill, New Burlington Street. 


Just published, price 2s. fid. 

T>EV. W. R. BOWDITCII, B.A., 

F.C.S., on COAL GAS. 

Loudon: John Van Voorst, Patcruoator Row, 


Edited by Jam ns S. II routs, M.D., Surgeon 
to Jervis Street Hospital, Surgeon to the 
Lord Lieutenant's Household, Ex-Examiner 
to tho Quuon’s University in Ireland, &e., fire. 

The MEDICAL PRESS will also contain 
Rcjiorts or tho Proceedings of tho Surgical 
Society of Ireland; Original Commmiicatious 
from Physicians and Surgeons of Eminence ; 
Leading Articles on all Subjects of Interest to 
tho Profession ; Selections and Translations 
from the British, 'American, and Continental 
Medical Periodicals ; and tho earliest Informa- 
tion on all subjects of interest to tho Profes- 
sion. 

Arrangements are also in progress for tho 
publication of the Proceedings of the i’.itho- 
.ogical Society of Ireland. 

Terms of Subscription, payable in advance ; 
— Twelve months, ill 5*. ; Six mouths, 13s. ; 
TIiixjo mouths, 6s. (kl. 

Bank or Post-office Orders to ho niado 
payable to Thomas Deey, lt>. South Frederick 
Lauo, Dublin. 


'OUSTS ,uR CHEMICAL NEWS. — New York, BollllFro Brothers, 440, Broadway ; San Francisco, U. P. Wakcloo. Suit u Street 
Paris, G. Fowler, English Bookseller, 270, Rue St. Hoiimc (near tile Madeleine), 
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» Advertisement », 

January i», iaa. 

NEW WORKS AND NEW EDITIONS 

PUBLISH P.D BY 

GRIFFIN, BOHN, & COMPANY, 

10, STATIONERS’ HALL COURT, LONDON, E.C. 


Mo«m. GRIFFIN, ItOIIN, Mid Co.. I>cg to announce that they have purchased from the Exocutors of tho late Mr. Boodk the entire stock 
and copyright of Hkjirt Mayhew's well-known Work, " LONDON LABOUR and tlie LONDON POOR,” comprising the Completing Portico, 
consisting of new matter never before published. . 


LONDON LABOUR AND THE LONDON l’OOR: 

A CYCLOPAEDIA OP TIIE CONDITION AND EARNINGS OF 

Those that Will Work, Those that Cannot Work, and Those that Will Wot Work. 

BY HENRY MAYHEW. 

WITH NUMEROUS ENGRAVINGS FROM PHOTOGRAPHS. 

MrsHR*. GRIFFIN, BOHN, A Co. aro happy to mate that no further delay can, hy any possibility, take place in the publication of 
•• LONDON LABOUR Mid the LONDON FOOK," na tho whole of tho unpublished portion of tho Work is in type, and will bo issued with 
regularity. 

Moser*. O. 11. and Co. beg to call attention to the Contents of these Volumes, in the highost degroo interesting to the PliilanthropM, and 
truly verifying the proverb, that “Truth is stranger ihun Fiction." 

Voi.. I.— Wandering Tribes in Oeneral— Costermongers Mid otherStrect Folk— Saturday Night Markets— Coster Luis — Coder Girls— Penny 
Gaffs— Street Sellers of Fish— Billingsgate— Street Hellers ol Fruit and Vegetables — The Street Irish : their Religion, Homes, and Education — 
Street Sellers of Game, Poultry, Ac — Street Seller* of Flowers. Shrubs, Ac. — Street Sellers of Linen Stuff— Street Seller, of EataMe* aad 
Brinkahles — Street Sellers of Stationery — Pattcrors— Low Lodging Houses— Street Poets— “ Gallows" Literature— Writers of Begging Letters 
— Street Sellers of Manufactured Articles — Swag Shops — Cheap Johns — Hawkers, Pcdlciw, Packmen — Statements of Inmates of Low Lodging 
Housos— Meeting of Thieves — Women Stroet Sellers— Children Street Sellers. 

Vol. II — Street Sellers of Second-hand Articles — Petticoat Lane — Rosemary Lane— Street Seller* of Live Animals— Street Sollcrs of Mineral 
Productions and Natural Curiosities — Street Buyers — Street Jews — Street Fin dors — Mudlarks — Dredgers — Sewer Hunters— Dustmen— Sweeps 
— Scavengers— Street Ordorlies— Nightrnon — Creasing Hweopers. 

Voi.. III. — Destroyer* of Vermin — lint Killer* — Stroet Exhibitors— Punch — Acroli.it*— Juggler* — Conjuror*— Clowns — Strolling Actor*, tc. 
Ac.— Street Musician*. English Mid Foreign — Street Vocalist* — Street Artists— Exhibitor* of Trained Animals— Skilled and Unskilled labour 
—Garret Masters — Doll's Eye-Maker— Coalheavers — Ballastmen — Lumpers— Dock Labourers— Watcrmon— Lightermen and Steamboat Men— 
Omnibus Drivers and Conductors — Cabmen — Porter* — London Vagrants— Irish Vagrants — Tlckot-of-Lonvo Mon, ire. 


" LONDON LABOUR and tho LONDON POOR ” will bo complete in April. Exclusive of ;the Section on “ Those that Will Not Work,” it 
forms three haudsomo Volumes ; Mid is issued in 80 Numbers, at 3d. ; 20 Farts, at Is.; or threo Volumes at 7s. Cd. 


YOUNG BENJAMIN FRANKLIN; or, The Right 

Road Through Lifo. A Story to show how Toung Benjamin 
Franklin learnt Ids Principle* which raised him from a Printer's 
Bov to tho First Ambassador of the American People. A Boy's 
Book on a Boy's Own Suhjoct. By HENRY MAYHEW, Author 
of the Story of “ Tho Peasant Boy Philosopher,” “Young Hum- 
phry Davy," Ac Ac. One Volume, Fcap. Svo, price is. cloth. 


A TREATISE on tho BRITISH CONSTITUTION: 

Its Structure, Functions, and Working. By nENRY LORD 
BROUGHAM, LL.D., D.C.L, F.RS., Member of the Nation*) 
Institute of Franco. Post Svo, 5s. oloth. 

“ The opinion* of a mui of singular activity and acuteness upon Im- 
portant questions which have been constantly under hi* notice.'— 
Athe mourn. 


LECTURES on the CHEMICAL HISTORY of a 

CANDLE. Delivered boforo a Juvenile Auditory at tho Royal 
Institution. By MICHAEL FARADAY, D.C.L. Reported by 
■pedal permission, and Edited by William Crookes, F.C'.S., 
With numerous Illustrations. One Volume, Foolscap Svo, price 
3s. Cd. cloth. 

A MANUAL of CIVIL ENGINEERING. By 

W. J. MAC'QUORN RANKINE, F.R.S., LL.D., Regius Professor 
of Civil Engineering and Mechanics in the University of Glasgow. 
Comprising Engineering Surveys, Earthworks, Foundations, 
Masonry, Carpentry. Metal-work, Roads, Railways, Canals, Itivors, 
Waterworks, Harbours, Ac., Ao. With numorou* Tables and 
Illustrations. One Volume, crown Svo, prico 12*. Cd. cloth. /» a 
/etc days. 

HISTORY of ENGLAND ancFFRANCE UNDER tho 

HOUSE of LANCASTER ; with an Introductory Vlow of tho 
Early Reformation. By HENRY LORD BROUGHAM, D.C.L., 
LL.D., K. K.S., Member of tho Institute. One large volutno, 8vo, 
prico 10*. 0*1. cloth. 

Small 4 to. 21a. handsomely bound. 

SUNSHINE in the COUNTRY: a Book of Rural 

Poetry. Beautifully printed on toned paper, Mid Illustrated by 
a Scries of Exquisite Photograph* introduced into tho Text. 

“ The idea i* a good one, and admirably carried out. Wo cannot 
imagine * prettier Christina* book than ‘ -Sunshine in the Country.”' 
— Athoixoum. 

F “ Here is one perfectly ' swoot ’ and delightful book, which it U a 
pleasure to look at. . . This now use of tho universally pmctUod 
art 1* oxtromcly elegant and charming, oud nobody could desire a 
prettier volume. —Blackwood. 


The MAGIC of SCIENCE: A Manual of Easy and 

Instructive Scientific Exiieriment*. By JAMES WYI.DE. With 
many hundred Engravings. Crown 8v<>, 5s. cloth gilt. 

"Among the many book* written to make science ‘pleasant ' this 
Is ono of Iho very host. It is simple, froc from technical term*, a* f»r 
as iHMwible, and yet tho experiment* are described with scientific 
accuracy.” — Spectator. 

“To those who need to bo allured into tho paths of natural science 
by witnessing tho wonderful results that mui be produced by well -con- 
trived experiments, wo do uot know that wo could recommend * 
more uselul volume.” — Atboiucum. 

A DICTIONARY of CONTEMPORARY BIO- 
GRAPHY : a Rofcrencc Book to tho Pecrags of Rajtk. Worth. »nd 
Intellect, containing the Live* of nearly Ono Thousand Eminent 
Living Personages Post 8vo., 8*. Od. cloth. 

"We aro lmppy to bo ablo to speak of it in term* of commendation. 
It 1* carefully compllod ; the notices, as the poot said of the Thame* 
are, ‘ without o'ornowing, full.’ Tho type l« excellent, and the book 
in, even with one thousand notices, portable. It (s handsome enough 
in the getting up to doeurve a place on the drawing-room tablo ; and 
simple enough, Mid stout enough to stand worthily among library 
books of reference which are being constantly handled. ”— A theme urn ■ 

The COINAGE of the BRITISH EMPIRE. With a 

Series of Beautiful Example*, printod in Gold, Silvor, ami Coppsr, 
mid Illustrated Toxt by 11. NOEL HUMPHREYS. New sod 
Enlarged Edition. Super royal 8vo, 21s., antique cloth gilt. 

TliD new Edition contain* example* of tho Now Coinage, *nd 
much cnlargod letter-press, including ar, Illustrated Chapter on C«di- 
iug n* now followed at the Royal Mint. 
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Now ready, 

fpiJK SHILLING PEERAGE, the 

4- SHILLING BARONETAGE, SHILLING 
KNIGHTAGE, iuid SHILLING HOUSE of 
COMMONS for 1601. By EDWARD W.U.- 
POBD, M. A. 

Tendon : Robert Hardwicke, 192, Plecultlly. 
This day, royal 'ISmo, cloth, la. 

f(JW to ADDRESS LETTERS 

In TITLED PEOPLE.— Companion to 
Writing Desk ; or, How to Address, 
Begin, and End tatter* to Titled and official 
Personage*, together with a Table of Prece- 
dence, copious List of Abbreviations, Rules for 
Punctuation, amt othor Useful Information. 
London i Robert Hardwick*, 192, Piccadilly. 

Now ready, price Is., hilly Illustrated, 

R. LANK ESTER’S LECTURES 

on FOOD. First Series. 


H‘ 

the 1 


D 


1. On Water. 

2. On Salt. 

3. On Heat-Giving 

Foot}. 


4. On Oil, Butter, and 
Fat. 

5. On Flesh-Forming 
Food. 

<S. On Animal Food. 
Each tacturo may be be had separately, 
prico ad. 

London J Robert liardwicke, 102, Piccadilly. 

DR. EANKESTER’d LECTURES. 

Now ready, prico Is. fully illustrated, 

TT8ES of ANIMALS in RELv 

yj TION to tho INDUSTRY of MAN. 
First Series. 

I. On Silk. 4 . On Reno. 

2- On Wool. 6 . Ou Soap. 

3. On Lanthor. C. On Waste. 

Each Lecture may lie had separately, 
prico 2 d. 

London : Robert Hardwlcko, 192, Piccadilly. 

New Edition, now ready, its. lid. plain, 4a. 
coloured, 

H ALF-HOURS with the MICRO- 
SCOPE : A Popular Guide to the Use 
of tho Microscope as a Means of Instruction 
and Amusement, liy EDWIN LANK Shi ER, 
M I). Illustrated by 2 i 0 Drawing* from 
Nature by Tuffon West. 

CoKTEjrrs. — Hnlf-an-hour on Structure— 
Half an-hour in the Garden — Hulf-uu-hour in 
the Country— Hnll-iti hour at tlie 1’ond side 
— Half ait liutir at tho Sea-side — Half-au-hour 
In-doom — Appendix— Thp Preparation and 
Mounting of Object*. 

tandan : Robert llarkwickc, 192, Piccadilly ; 
and all bookseller* and instrument makers. 

Fcap. 8 »o, prico 2s. fld. plain, 4s. coloured. 

npiIE BRITISH FERNS (a Plait. 

and Easy Account of) : together with 
thoir classification, arraugumeut of genera, 
structure t nd functions, direction* for In-door 
and outdoor cultivation, and for drying lty 
PHEUK I-ANK ESTER. Fully Illustrated. 
London : Robert Hardwicke, 192, Piccadilly ; 

ELEGANT PRESENT 
Handsomely bound, price £1 1 *. 

THE PERN COLLECTOR’S 

J- ALBUM ; a Descriptive Folio for the 
Reception of Natural Specimens. Containing 
on the right hand page a description of each 
fern printed in colours, the opposite page 
Uifig left blank for tho collector to affix the 
(hied specimen Forming, when filed, an 
wvgant and complete collection of this in- 
lenssting family of plants. 

London : Robert Hardwicke, 192, Piccadilly. 

HOW TO START AND KEEP GOING AN 
AQUARIUM. 

T Fcan. 8 vo, plaiu 2j. fid. ; coloured 4*. 

HE AQUAVIVARIUM (FresU 

and Marine); being an Account of tho 
Principle* ami objects involved in the 
Domestic Culture of Water Plants and 
Animals By K. LANKESTER, M I). With 
uttaicrou* Illustration*. 

London: Robert Hardwicke, 192, Piccadilly. 


Tliis day, fcap. Sva cloth, price 2 *. Od., fully 
illustrated, 

O LD BONES ; or, Notes for 

young Naturalist*. Ry the Ilov. W. 8 . 
SYMONS, Hector of Pcndock. 

London : Robert liardwicke, 192, Piccadilly. 
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This day, fcap. 8 vo, cloth, 2 s. 6 d., with 
Illustrations, 

E FOOT and its COVERING. 

With Dr. Camper’s work on "The Best 
Form or Shoe.” By JAMES DOWIE. 

London : Robert Hardwicke, 192, Piccadilly 

Now ready, 

AfAGNALL’S QUESTIONS, 

L'l Complete, Is. Carefully revised and 
brought up to the present Utuo. It is well 
printed and strongly bound. A sumplo copy 
*eut on receipt of twelve s*ampt. Also, 

MURRAY’S GRAMMAR, com- 

plete. 2 d. 

WALKINGHAM‘8 ARITH- 

metic, complete 4d. Two [tarts, 2d. each. 

BOOKKEEPING, complete. 2d. 
MAYOR’S SPELLING. 44. 

Two Parte, each 24. 

SHORT-HAND. 2d. 
PHRENOLOGY. 2d. 

London : Robert Hardwicke. 192, Piccadilly ; 
and all Bookseller*. 


Now Edition, royal 82mo, cloth, prico is. 

H ARDWICKE’ 8 HANDY 

BOOK of LONDON. Air cosy and 
Comprehensive Guido to Everything worth 
Sechig and Hearing, lly F. W. MOORE. 
Contents : — Bazaars, Ball-room*. Cathedrals, 
Dining-rooms, Exibltions, Mansions of 
Nobility, Markota. Moucy-oidor Offices, 
Monuments and Statues, Museums, Music- 
hall-*, ami Concert-rooms, Out-door Amuse- 
ments, Omnibuses, Palaces, Park*, Passport 
Officos, Picture Gullerics. Regulations, Popu- 
lar Entertainments, Police Courts, Prison*, 
Railway Stations, Steamboats, Tboatrcs, 
Telegraph Offices, Ac. 

Londou : Rolicrt Hardwicke, 192, Piccadilly. 


Fcap. 8 vo, cloth, prico 2*. 6 d. 

RAOEFUL RIDING t a Pocket 

Manual for Equestrians of both Sexes. 
By 0. 8 . WAITE. With Illustrations. 

London : Robert liardwicke, 192, Piccadilly- 


G 


l)emy Svo, 5s. 

( CONSUMPTION (PRACTICAL 

OBSERVATIONS on the PREVENTION 
of ), witb Statistical Table* of the Prevalence 
of the Disease, and of the Comjiurativo 
Salubrity of various places at Home and 
Abroad. By JOHN HOGG. M.D., Edinburgh. 

" Dr. Hogg appears to have bcatowod much 
attention and thought upon the causes and 
i hygienic treatmeutof pulmonary tuberculosis. 

; HU work will afford the inquirer much 
I valuable statistical information and many 
hygienic hint*. "—Lancet, March 31. 

London : Robert Hardwicke, 192, Piccadilly. 

THE ORIGINAL 
“DR. STEERS’ OPODELDOC.” 

26 *, per dozen, ustj»! Discount — 

* Showcard*. 

We feel it incumbent upon u* to warn ' 
the Trade against buying an article pur- 
porting to be the genuine, and which is 
sold at lower price. The original has 
“F. NEWBERY, No. 45, Sl Paut’s 
Churchyard 11 on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 

Established A.D. 1746. 


I Vico i*. 

H and-feeding «•. wet- 

nursing, The Comparative Pro- 
perties of Human and Animal Milk*— eug- 
gesting a system of feeding, by which infante 
may be reared artificially with Sliced** (A 
Paper read before a Medical audience.) 

” I perfectly agree with the authoress, who 
say* that she believe* where children cannot 
obtain mother's milk, the best substitute is 
cow*' milk mixed with a certain quantity of 
fumioccou* food. —Dr. Edwin lauikustor's 
tacturo* " Ou Food." 

Also, 

The PRACTICE of HIRING 

WET-NURSES, especially those from the 
Fallon, eon«idorod as it affect* Public Hoalth 
and Moral*. Prico 1 *. 

"The authoros* strike-* at tho root of thi* 
wet-nursing evil, and in nil *ho say* we mo«t 
cordially agroo "— Mod. Time* and Gazette. 
John Churchill, II, Now Darlington Slroot, 
and of all Bookseller*. 

THE TECHNOLOGIST^ 

I. A Monthly Heeord of Hcience appliod to 
Art and Manufacture. Edited by P. L. 
81MMONDS, F. 8 .B., Author of "Tho Com- 
mercial Product* of the Vegetable Kingdom," 
"A Dictionary of Trodo Products, “Tho 
Curiosities of Food,” Ac. 

Amongst tho Contributors will l>o found :— 
Dr. Lyon Playfair, F.R 8 , C.B. ; Dr. Edwin 
tanks* ter, F.fl.S. ; ProfcasorQuckett, F.R.S.; 
Dr. J Forbos Watson ; Robert Hunk E*q.; 
F.R, 8 .; Dr. D, 8 . Prico; Dr. Robert Dick- 
son, F.L. 8 .; Professor Bentley. F.L. 8 . ; Dr 
W. 8 . Lindsay, Perth ; Mr. J. C. No»bit, 
F.G. 8 . ; G. f\ Wilson, E*q., F.It.S. ; Professor 
Tennant, F.G. 8 . : Professor Leone Levi 
King’s College ; Mr. J. O. Pearsall ; Leonard 
Wrav, Em : Mr. HydeClarko, D.C.L., Brovma; 
Mr. J. H. Popper; Chlof Justico Temple, of 
Homluraa; Sir ftobort Hchomburgk, Coiuul- 
Gvuor^l in Si*ni ; Ur. Uacgowan, of Nuuiitf, 
China I Mr, W. C. Oumlatjo, Badullu, Ceylon ; 
Dr. Pappo. Cujh) of Good Hope ; tho above 
name* will bo auffiolent to gnarunteo tho 
practioal value of tho Information and com- 
munications wo purpose plaoing at tho 
disposal of our readers. 

Price fid. Monthly. 

Hitherto Technology, or Industrial Scionce, 
ha* hod uo special organ to record its progress 
and |K.int out new fiolds of labour. To supply 
this deficiency tho present effort lias been 
made. The circle to which it addresses iuolf 
is a largo ono, for it embraces our entire 
manufacturing community ; and not only are 
tho producer*, but tho cousumor* also, in- 
terested In the development and progress of 
tho Economic Art* through tho application of 
Science. Kvorv branch of trade may antici- 
pate the record of aorno facts in which it is 
interested. Brokers will find detail* of now 
or coin|>aratlvoly unknown product* intro- 
duced Into our market* J curator* and heads 
of Industrial Mu»cum* assistance in extend- 
ing and prosecuting their efforts ; merchants 
information as to tho new fields and articles 
of commerce that aro opening to their enter- 
prise ; an J scientific men and discoverers a 
medium of communication. 

The transactions of the various learned 
Societies and many Foreign Journals— Agri- 
cultural, Commercial, and Sclentiflc-orton 
contain valuable papery and communications, 
which do not como under the oyo of many to 
whom they would be of special value, eud it 
is therefore Tory dosirsbls to bring them 
together in oue focus. 

Subscriber* are requested to forward thoir 

names to Messrs. M’Gowan and Dank*, it, 
Great Windmill Street, Loudon, W. 
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: r EC T R U M ANALYSIS— 


- BUNSEN and KIRCH HOFF’S APPARA- 
TUS for SPECTRUM ANALYSIS is manufac- 
tured by W. LADD, Microscopo and Philoso- 
phical Instrument Maker by Appointment to 
tho Royal Institution of Great Britain, and 
may bo obtained at his establishment. 
l!i;l 2 , BEAK STREET, REGENT STREET. 
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Advertisements, 


IChf.mu ai, Srt ra, 

( Manh 23 , 


A New Edition, in 2 Vol*. Svo, wiMi a Plate 
and very numerous Woodcut*, price £.3 16*. 
doth ; or dojiaratcly, Vol. I. 28a. ; Vol. II. 
Part I. 21a. ; Part II. 26s. cloth. 

P EREIRA'S ELEMENTS of 

MATERIA MEDICA and THERA- 
PEUTICS. The Fourth Edition, grcatlv im- 
proved. including Noticos of moat of the 
Medicinal Substances in use in the Civilised 
World, and forming an Encyclopaedia of 
Materia Modica : Revised and Enlarged prin 
cipally from the Author’s materials by Ai.ntitn 
8. Tayior, M.D., 4c , and G. Owbn Rees, 
M.D., arc. 

London : Longman, Green, Longman, and 
Roberta. 


D aniel judson & son, 

Drysaltery 10, 8cott’a-yard. Rush- 
lane, E.C. Dycwood and l>rug Mill*. No. 
67 a , Bermondsey Streot, London. Dycwooda, 
Tinucrics, Farinsa, Chemicals, Acids, Extract* 
of Dyes, 4c., 4c. 


G lenfield patent 

8TARCH, 

USED IN THE ROYAL LAUNDRY, 
And PRONorscED bv HER MAJESTY'S 
LAUNDRESS to be 

THE FINEST STARCH SHE EVER USED. 
Sold by all Chandlers, Grocers, 4c., 4c. 


T HE MECHANICS’ MAGA- 

ZINE, and Journal of Engineering, 
Agricultural Machinery, Manufactures, and 
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ON THE METHODS PROPOSED FOR 
PREVENTING THE FURTHER DECAY OF THE 
HOUSES OF PARLIAMENT. 

Since our lost article touching on this subject, a ten- 
dency to reaction appears to have taken possession of the 
public. The narrow escape of policeman X. *999 — who, 
forsaking the ordinary beaten track of his professional 
brethren, nearly fell a victim to the brittleness of 
amorphous dolomite — has censed to impress us. Rut, 
although it is certain that the decay has been exagge- 
rated, we are not to supposo that the building is sound. 
It is, moreover, evident that the authorities are fully 
resolved to take some steps to remedy the existing evil, 
be its magnitude less or more than is now generally 
believed. 

It is a melancholy thing for the honour of Chemistry, 
os a science, that, no matter how simple the matter 
upon which we may attempt to take the sense of its 
Professors, they never come to anything approaching to 
a unanimous verdict ; and this, to a great extent, arises 
from the circumstance that there is no science of which 
it is so easy to acquire a smattering, or of which it is so 
difficult to acquire a master}’, as Chemistry. It is also 
notorious that shockiug discredit is beginning to attach 
itself to numerous teachers, who disgrace themselves 
and tlio science they endeavour to identify themselves 
with, by dubbing themselves “ Professors,” without any 
just claim to the title. These men have generally some 
pet process, to the success of which they devote them- 
selves, and happy are they if a “ Company” can bo found 
to back them with funds to carry out their chimerical 
ideas. Let us hope that the Commission appointed to 
consider the best method of preserving the Houses of 
Parliament will steer clear of any plans put forward 
by such people, and carefully sift the claims of the 
inventors who may offer their assistance. There are, 
among the names already before the public in connection 
with this matter, several men of worth and talent, whose 
processes deserve the fullest trial and investigation ; and 
there are others whose plans are obviously absurd, and, 
therefore, may without difficulty be thrown aside. 

Among the inventors before the public in connection 
with stone-hardening, there are some whose only fault 
has been a too sanguine belief in their own powers. Let 
us, therefore, in a matter of such moment, pause before 
deciding, and endeavouring, ns far as the weakness of 
human nature will permit, to throw aside our pre- 
conceived ideas, carefully consult r how far any of the 
proposed plans fulfil the demands upon* them. 

It lias been urged by one of the most eminent Chemists 
in this country that any organic preparation must of 
necessity fail, owing to its perishability. 1 There is an 
element of weakness in this argument, owing to the 


' Tho rrc*ervativo constituent of silicic otlior being, of course, 
silicic acid, it becomes an exception. The Chemist alluded to meant 
where tho preservative constituent Itself was au organic cuuijmiuicl. 


fact that no composition can ever be arrived at which 
will never require renewal. No substance, we fear, can 
be applied to the stone in situ which shall penetrate 
entirely through, and render it as imperishable as tho 
hardest and best material known to builders. Tho 
problem, if looked at from this point of view, becomes 
simplified, because we arc only required to select that 
preparation which shall require the least amount of 
renewal. This element (renewal) enters as an important 
item in the cost, inasmuch as it is evident that the mere 
manual labour of covering so vast a pilo will entail an 
immense expense, to say nothing of the extreme annoy- 
ance to the eye of perpetually seeing scaffoldings erected 
and platforms suspended, breaking every line of beauty, 
and hiding tho lavish ornament upon which such labour 
and money has almost unavoilingly been spent. 

In a recent Number we took occasion to animadvert 
somewhat strongly upon a pamphlet published by M. 
Szerclmey. In that work the author states that his 
processes arc a revival of those known to the Ancients. 
He, however, not only offers no real evidence of his 
methods being even founded upon the ancient ones, but 
the entire work is a mere vague, rambling treatise on tho 
advantages of the preservative processes of tho Ancients, 
clothed in language affecting to be scientific, but betray- 
ing, in numerous instances, an extremely feeble acquaint- 
ance with the science which, of all others, is most 
essential to the elucidation of an ancient, or the con- 
struction of a modern method. We think it, however, 
but just to M. Szerclmey to say, that, however unfa- 
vourable an impression liis pamphlet and his secrecy 
may have made upon us, his process has obtained a very 
favourable verdict from a philosopher whose judgment 
all scientific men respect, — we allude to our great coun- 
tryman, Professor I'uraday. At a meeting of the Royal 
Institute of British Architects, held a few weeks back, 
Mr. Edward M. Barry, in tho course of a very manly 
and straightforward speech, rend a correspondence 
between Mr. Faraday and the First Commissioner of 
Works. From the rending of these letters it transpired 
that Mr. Faraday, after examining the work performed 
upon a certain portion of tho Houses of Parliament by 
Mr. Ransomc, nnd another portion by M. Szerclmey, 
came to the conclusion that the method of the latter 
gentleman would prove the best. 

Mr. Faraday was requested to inform the First Com- 
missioner whether M. Szerclmey used oleaginous or 
other organic matter; we have not been ablo to find 
whether any or what answer was returned to this im- 
portant question. After leading his pamphlet we fancied 
we had a misty idea that ho did employ some greasy 
or oleaginous tubstuncc, but it is scarcely necessary to 
sav that we could get 110 definite information lroiu a 
work written with the very object of preventing a con- 
clusion from being arrived ut. 

Dr. Hofmann has expressed his opinions upon tho 
subject freely, and his statements arc always entitled to 
respect. He, like everyone else who lias no pet process 
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to push forward, does not attempt to cut the knot, but 
candidly confesses the numerous difficulties which 
surround the matter. It is somewhat amusing to observe 
how his derotion to organic chemistry shows itself in 
his advocacy of silicic ether ns a substance adapted for 
the purpose of hardening the surface of the stone. It 
would be easv to draw a parallel between the distin- 
guished Professor’s advocacy of silicic ether for defend- 
ing the Houses of Parliament, and the currier’s (in the 
fable) advocacy of leather for defending the city ; but, 
however ridiculous it may appear to talk of employing a 
re agent which only one chemist has as yet been bold 
enough to offer to manufacture in quantity, and even 
then at a price of £6 per pound, it is, however, certain 
that no substance appears to contain within itself so 
many elements of success. The price, which at present 
renders its use hopeless, will doubtless one day be no 
objection. Let those who have received Hr. Hofmann’s 
idea with unsparing ridicule remember that, with 
chemicals, the rarest to-day is sometimes a drug on the 
morrow. 

Professor Tennant, whom the Chairman (Mr. Digby 
Wyatt) introduced to the meeting previously alluded to 
as “one of the greatest mineralogists in this country,” 
addressed the audience in a speech from which we have 
been unable to extract anything of which the least use 
could be made, or from which anything could be taken. 
It is true that he drew a parallel between the condition 
of the Druids and the Moderns as regards the difference 
in their respective facilities for carrying stone, which 
parallel must be very gratifying to every lover of pro- 
gress, and that lie “ referred to the compact sandstones 
of the coal measures, compact limestone of the mountain 
limestone, syenite of Mount Sorrel, near Leicester, and 
the stone on the Malvern Hills but, unless it be the re- 
building the Parliament Houses with one or more of the 
stones alluded to by the Professor, we do not see that 
anything is to be gathered from his speech ; certainly, 
nothing as to the object before the meeting. 

As regards the experiments yet mnde, it appears that 
the following results have been obtained. We get our 
information from Mr. Scott’s report on the experiments 
made on rapidly -decaying stone in Westminster Abbey. 

1. Water-glass. — Tried in 1857 and 1858. Stone 
hardened, but decay only partially arrested. 

2. Paul's A laminate of Potash. — Tried some date 
Same result ns No. 1, 

3. llamome's Silicate of Lime Process. — Same result.. 

4. Szerelnicy's Secret Process. — Stone much hardened. 
Decay only slightly visible. 

5. Soap anti Alum Process. — Effects appear to have 
ceased. 

6. Itochu's Silicate. — Effects remain, but efficiency 
not reported on. 

7. Shellac in Spirits of J Vine. — Admirably successful 
where protected from rain. Scarcely so successful where 
exposed to rain. 

8. White Wax in Turpentine. — Failure. 

9. Same as No. 8, hut uith addition of Stcarinc . — 
Better, but failing. 

10. Paine’s Oil and Suljihur Process. — Tried since 
July, 1859. Almost entirely successful. 

Wc submit that the above results are most encouraging. 
When, in a matter of such import, 30 per cent, of the 
methods tried are almost complete successes, every hope 
may be entertained that soon some processes may be 
discovered quite equal to the demands upon them. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Extreme Difficulty of Honoring tht Last Traces 
of Carbonic Acid from Large Quantities of Air, 
bg Messrs. C. W. Eliot and Frank H. Stoker. 

In the course of our rcsoeirch upon the impurities of 
zinc, we instituted a series of experiments, in order to 
ascertain whether the disagreeable odour of hydrogen 
gas, as generated from common zinc by means of sul- 
phuric acid, could be attributed to the presence of any 
gaseous compound of carbon, — an apocryphal doctrine 
which seems to be quite generally credited. 

The results of these experiments were entirely nega- 
tive, in so far as they related to the point in question, 
and wc should not have thought of publishing them 
had it not been proved to us, by a memoir recently 
printed in Paqgendorffs Annalen, that one of the 
phenomena which we then observed had not been suffi- 
ciently dwelt upon by chemists. 

In our experiments above referred to, a jet of hvdrogen 
was burned in a glass globe, 30 centimetres in diameter, 
through which was drawn, by means of an aspirator, 
a steady current of air. Before entering the globe, this 
air had passed through an apparatus, described in full 
below, which was intended to deprive it of all its 
carbonic acid, and on leaving the globe it was drawn 
through a bottle containing lime-water, carrying with 
it, of course, the products of the combustion of the 
hydrogen. We first used, in order to absorb the car- 
bonic acid completely from the air in which the hydrogen 
burned, two cylinders, 27 centimetres high and 5 centi- 
metres in diameter, filled with fragments of pummice- 
stonc, moistened with caustic potash ; not satisfied with 
this large absorption surface, wc next added to the 
cylinders two Wolfe bottles, containing a concentrated 
solution of cnustic potash, and finally substituted for 
the "Wolfe bottles three five-bulb potash-tubes. Wc 
repeatedly maintained a burning jet of hydrogen in the 
globe for periods varying from four to six hours, with 
air purified by passing through the three potash-tubes 
and two cylinders described, and always obtained the 
same result, — viz., there was never any perceptible cloud 
of carbonate of lime in the bottle containing lime-water 
during the progress of the experiment ; but after standing 
twelve hours, an unmisfakcable deposit of crystalline 
carbonate of lime was invariably found at the bottom of 
the lime-water. Wc might have regarded this as suffi- 
cient evidence of the presence of an infinitesimal amount 
of carbon in the hydrogen, had we not found, by repeated 
trials, that the burning of the hydrogen had no influence 
whatever on the formation of this crystalline deposit. 
156,000 cubic centimetres of air (the coutents of our 
aspirator), passed t h rough the purifiers we have described, 
still retained sufficient carbonic acid to produce a deposit 
of crystalline carbonate of lime, when allowed time to 
separate from the lime-water bv crystallisation. 1 In 


1 Tlio fact that carbonate of lime may at first bo dissolved by lime- 
water. Ills liccti clearly shown by Vogel (Sehtetipgtr't Jo urn. /. (h. 
«. iSil, xxxiii 107). It is moreover very distinctly affirmed in 

llio following passage frail au articie which has recently "fallen under 
our notice, by llcrtbollct (.f , unUf iff Cf . mi if, 17H9, lii. (Sit) 11 I am 
indebted to >1. Welter (or an olieervation upon the into of litno-w»ter, 
which may bo useful in cares where oue wishes to detect small 
quantities of carbonic acid. Lime-water lias the property of <lis- 
solving a little carbonate of lime, of which eno can assure himself by 
blowing into it with a tube ; the air expired produces a cloud which 
re-dissolves entirely, until the lime-water is saturated with the car- 
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order to render the experiment irreproachable, with 
reference to the determination of carbon in the hydrogen, 
we should have been obliged to extend indefinitely our 
absorbing apparatus, and to force the air through the 
whole apparatus, instead of sucking it through, as in the 
experiments above described. The object in view was 
not worth such trouble and expense, and we, moreover, 
had not the necessary appliances, so that wo were 
reluctantly forced to give up the inquiry. 

Our interest in the subject has been awakened anew 
by some experiments recently published by H. Karstcn,* 
upon the oxidation of dry non-nitrogenous organic 
substances by the action of atmospheric air at ordinary 
temperatures. The method upon which Kars ten chiefly 
relied in those experiments was, in its essential features, 
identical with the one employed by ourselves, but the 
difficulty to which we have referred, of removing car- 
bonic acid from the air employed by any common 
absorption apparatus, is altogether ignored by him , * * 3 as 
will appear from the following description of his appa- 
ratus, quoted from page 34.9 of his article : — 11 In order 
to purify fVom carbonic acid and water the air which I 
allowed’ to flow in a slow, continuous stream over the 
organic substances, I placed before the vessel which 
contained them chloride of calcium tubes several feet in 
length, and in front of these a tube containing dry 
caustic potash, preceded by a bulb-tube filled with con- 
centrated solution of caustic potash; by this solution 
the air was first washed and freed from carbonic acid; 
it was then led slowly over the dry caustic potash and 
through the long chloride of calcium tubes, before it 
came in contact with the organic substances, which had 
been dried in the water-bath,” It is evident, at all 
events, that this apparatus was far less adequate than 
our own for the difficult operation of removing carbonic 
acid from the air. 

We do not in the least seek to deny the truth of 
Karsten’s assertion, that carbonic acid is really formed 
by the action of air at ordinary temperatures upon the 
substances in question. The fact is not only probable 
a priori, but would seem to be proved by his incidental 
statement (p. 348), that carbonic acid was formed when 
these compounds (sugar, cork, &c.) were exposed during 
some months to the action of air or oxygen in tubes 
scaled with mercury in the pneumatic trough. I11 so 
far as charcoal is concerned, 1 )e Saussure 4 has long ago 
shown the extreme probability that it is oxidised by the 
air, even when dry, ns it is when wet. Neither do we 
wish to assert that it is impossible to deprive air of every 
atom of its carbonic acid. We insist only upon the facts, 
that it is a matter of no inconsiderable’ difficulty to do 
this, that Karsten’s apparatus was entirely inadequate, 
and that nothing in his paper would indicate that he 
has allowed for this source of error. 

It should be distinctly borne in mind that in the 
experiments of Knrstcn, ns well as in our own, the 
question raised is not at all whether the amount of car- 


fiatoof limo which has been formed. If, tliorefaro t it is desired to 
small quantities of carbonic acid by means of limo-wntcr, it 
1* necessary to agitato some carbonato of lime with tho latter, in 
jratr that it may he saturated, before filtering it." That the ear* 

taint* of lime sepai-ates, after a time, from tho lime-water which had 
brerioasly hold it in solution has also been shown by one of us (An 1. 
'■ 1S5S fij. xxv. 42). — at that time entirely ignorant of tho 

experiments of Vogel and Welter. 

1 1’oggcndoitf't Ann. tier Phyt. u. Ch., 1863, cix. j+6. 

5 Tho reader of Karsten’s Memoir will observe that, like ourselves, 

obtained for tho most jKirt only crystalline carbonate of limo, no 

immediate cloudiness. 

' OiOert’t Ann. der Phyt., 1814, xlvii., 119, note. 


bonic acid which escapes absorption can bo estimated 
with, tho balance ; for so long as the experiments aro 
qualitative only, and conclusions are based upon tho 
precipitate which is formed in lime-water, it is clearly 
necessary to remove every trace of carbonic acid from 
the air employed, no matter how “ imponderable" this 
trace may be. e do not believe that the carbonic acid 
which escapes absorption in ordinary experiments can 
be of sufficient amount to be mentioned as a source of 
inaccuracy in the determination of the carbonic acid of 
the air, by the method which has been used by so many 
eminent chemists ; for tho extent of the error thus 
introduced must be far less than that of several others 
to which the absorption process, as commonly employed, 
is exposed, and which have been pointed out by 
Hlaziwetz,* and in part also by the brothers Rogers.® 

_ So far as wc know, those observers who have pre- 
viously touched upon this subject have been occupied 
with quantitative considerations only. They have, 
therefore, very properly rested content when by experi- 
ment they have satisfied themselves that the last potash- 
tube of their series no longer increased in weight during 
the space of time occupied by a single experiment . 7 * It 
must, however, be evident to any one who will perform 
the experiment, that tho presence of an amount of 
carbonic acid which could not be detected by any 
weighing of pofash-tulics may readily he made manifest 
by precipitating it as crystallised carbonato of lime. In 
this connection it should be mentioned that Brunner® has 
distinctly called attention to tho extreme difficulty of 
completely absorbing carbonic acid from tho air. Brunner 
could accomplish this neither by means of a solution of 
baryta, nor by a mixed solution of chloride of barium 
niul caustic ammonia * , 5 by bits of sponge moistened with 
baryta or lime-water, nor even by fragments of caustic 
potash, or asbestos moistened with a solution of potash ; 
lie finally chose slightly-moistened hydrate of lime as 
the best absorbent, and maintains that his method of 
determining carbonic acid in the air, by this means, is 
sufficiently accurate for all ordinary cases. 10 — Proceed- 
int/s of the American Academy of Arts and Sciences. 


1 Wiener .Had. Btricht, i 8 j 6, xx. 1S9. 

* Am. J. Sci. 1848 v. iij ; Ed in. NetoPhil. Journ. xllv. 150. 

7 Compare, for example, Duma* mid Star*, *• Sur la veritable I’pi'U 
Aioniiquodu Carbone," Ann. Ch. <t Phyt. [j[, 1 . 18. 

* Poppendorff't Asm. dcrPhyt. u. Ch., t8ji, xxiv. $71. 

* Having had ro|U>ated opportunities of observing tho great diffi- 
culty — not to ray impossibility— of absorbing carbonic acid from 
mixed gases, especially If these contain so much a* ono or two per 

| cent, oi it, by means of these anil similar liquids, I am glad to bear 
witness to the cutiro accuracy of this rauch-negicctod statement. — 

f. n. s. 

10 It is n curious act, wliich not only corroborates Brunner’s 
observation, but also suggests a more extended use in tho laboratory 
of his favourito absorbent, that manufacturers of coal-gas find In 
practice, that carbonic acid, when not present in very abnormal 
quantity, may bo readily removed from tho impute gas by passing 
tho latter through several layers of dry hydrate of lime, spread in 
fine powder upon perforated iron grates, or upon shelves of bnsket- 
j work (“dry-lime purification"); whilo it Is practically impossible to 
absorb all tho carbonic acid from similar gas by tho wot system, in 
which tiro impure gas is forced through milk of Pino, contained and 
agitated in sovoral successive purifiers. Yet with tho other chief 
impurity of coal-gas, sulphuretted hydrogen, the reverse of tills is 
tho case ; for, by means of tho wet-nroe purification, this substance 
i can, in ordinary cases, be very readily and completely removed, with 
an expenditure of hut little limo. whilo with tho dry purification this 
result Is far less easily attained. Moreover, this non-absorption of 
carbonic acid in tho wet limo purifiers cannot ho due to any inter- 
ference caused by tho sulphuretted hydrogen ; for It is Just as difficult 
to absorb all tho carbonic acid from rosin-gns. wliich contains no 
sulphuretted hydrogen, ns it is to absorb that in tho gas prepared 
from coal. 


1 80 


Picric Acid in the Detection of Potash. 


Note on Sources of Error in the Employment of Picric 
Acid to Detect the Presence of Potash , * 1 * by M. 
Caret Lea. 

Picric acid enjoys a high reputation as a test for potash. 
Employed in its alcoholic solution, or as Boda or ammonia 
salt, sometimes as ma.-nesia salt, it gives with potash 
solutions a dense yellow crystalline precipitate. If the 
solution containing potash be very dilute, the precipi- 
tate may not make its appearance till after some hours’ 
repose, and it then forms long, delicate needles. 

llosc remarks that this re-agent “ is even more sensi- 
tive than the solution of chloride of platinum.” In his 
summing up, he observes, that, of the various re-agents, 
chloride of platinum, tartaric acid, picric acid, perchloric 
acid, sulphate of alumina, and hydrofluosilieic acid, the 
latter is insufficient to distinguish between potash and 
soda ; and that the chloride of platinum and sulphate of 
alumina give the same reactions with ammonia as with 
potash. 1 No qualification is made with respect to the 
certainty of the indications afforded by picric acid. 
Plattner makes the same observation as to the greater 
sensitiveness of picric acid compared with bichloride of 
platinum and equally without qualification as to its 
reliability. 3 


I therefore believe that the remarkable insolubility of 
otherwise soluble alkaline picrates in alkaline solutions 
has not been before pointed out. If an alcoholic solution 
of picric acid be poured into a solution of carbonate of 
soda, it occasions an immediate dense yellow precipitate, 
not to be distinguished in appearance from a precipitate 
of picratc of potash, and liable to be mistaken l'or it 
with the greatest facility. The picrate of soda formed 
in the ease just mentioned is the most soluble of all the 
alkaline picrates, and d priori we should not expect to 
find it precipitated under these circumstances. An 
aqueous solution of picrate of soda added to one of 
carbonate of soda acts in precisely the same manner. 

To ascertain if these reactions were extended to various 
compounds of picric acid, examinations were made which 
gave the following results : — 

Alcoholic solution of picric acid added to — 
solution of carbonate of ammonia, gave an imme- 
diate dense yellow crystalline pre- 
cipitate. 

» carbonate of soda gave not so instanta- 
neous a precipitate, but one which, 
after standing, became even more 
dense. 

Aqueous solutions of picrate of soda gave with 
solution of carbonute of ammonia I , , 

„ sulphate of ammonia 1 abund f a ' lt 

,! carbonate of soda ) precipitates. 

„ phosphate of soda, slight precipitate. 

Aqueous solution of picrate of ammonia gave with 
solution of carbonate of ammonia 
„ sulphate of ammonia 

„ carbonate of soda 

„ phosphate of soda, none. 

Aqueous solution ot picrate of magnesia gave with 
solution of carbonate of soda \ abundant 
„ carbonate of ammonia 1 precipitates. 

When the alkaline solutions to be tested arc otherwise 
than very dilute, there is absolutely no difference in the 
appearance of the precipitates. When the amount of 


abundant 

precipitates. 


1 American Journal of Science ami Art. 

* Rose, " HandbucU tier Analytiaci.eii Cheimo,” Hand 1 . g, 6— to. 

1 Plattner, 11 1)lo Probirkunet mit deni Lottirpliro," Third Edition, 

p. 178. ' ‘ 


the precipitate is small, the following differences may be 
observed : — 

The potash precipitate forms longer needles, and when 
these are found only after standing, or when the preci- 
pitate is re-dissolved by heat and allowed to crystallise 
by slow cooling, they exhibit a beautiful play of red and 
green colours. 

The soda salt is of a lighter and brighter yellow than 
either the potash or ammonia salt. Its needles arc also 
shorter than those of either of the other compounds, 
and when the precipitate has been re-dissolved by heat, 
and allowed to crystallise by slow cooling, they tend to 
agglomerate themselves together in spherical masses. 
Tins is a very marked character, and when exhibited is 
umnistakcable, but is not always shown. 

The ammonia salt when crystallised in quantities is 
very distinct in appearance from the potash salt ; but 
when thrown down in small portions, even by slow 
crystallisation, cannot be distinguished from it with 
certainty. The prisms are flatter, but these differences 
are not apparent m very slender needles. The play of 
colours, which the ammonia salt exhibits to a less degree 
than the potash, disappears entirely in the soda salt. 

The above reactions indicate that extreme caution 
must bo used in employing picric acid as a test for 
potash. The precipitates above described do not re- 
dissolve in any excess of the picrate or of picric acid ; 
nor is it to be supposed that concentrated alkaline 
solutions are necessary to cause them, — on the contrary, 
in many cases very dilute ones are sufficient. To deter- 
mine within what limits such reactions are produced, the 
following trials were made : — 

A. Dilution of the alkaline solutions. Limits obtained, 

(1.) With carbonate of soda, 

A solution containing 5 per cent, anhydrous carbonate 
of soda gave 

with alcoholic solution of picric acid, an immediate 
abundant precipitate; in ten minutes the tube 
could be inverted without spilling the contents, 
with solution picrate of soda, an immediate preci- 

S itate, becoming in tho course of au hour a very 
euse one. 

A solution containing percent, carb. of soda gave 
with alcoholic picric acid, a slight precipitate, 
increasing very much by standing, so that after 
eighteen hours tho tube could be inverted without 
spilling the contents, 
with picratc of soda, none. 

A solution containing 1 per cent, carbonate of soda gave 
with alcoholic picric acid, slight precipitate, after 
eighteen hours’ repose, 
with picrate of soda, none. 

(x.) With sulphate of ammonia : — 

A solution containing 5 per cent, anhydrous sulphate 
ammonia gave 

with alcoholic picric acid, immediate dense precip. 
with picratc of soda, „ „ 

Solution containing per cent, sulph. ammonia gave 
with alcoholic picric acid, immediate dense precip. 
Solution containing 1 per cent, sulph. ammonia gave 
with alcoholic picric acid, immediate douse precip. 
with solution picratc of soda, immediate slight pre- 
cipitate. The solution, on standing, gave a beau- 
tiful crystallisation of long needles, with bright 
play of colours, exactly resembling the reaction 
of potash salts. 

with picratc of magnesia, by long standing, a very 
faint precipitate, 
with picrate of ammonia, none. 
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Solution containing ^-J^th anh. sulpli. ammonia gave 
with alcoholic picric acid, after a short interval, an 
abundant precipitate. 

Solution containing Tffoth anh. sulpli. ammonia gave 
with alcoholic picric acid, after a short interval, a 
considerable precipitate. 

Solution containin'' -^t-jth nn ^* 8H lph. ammonia, gave 
with alcoholic picric acid, no precipitate, even after 
twenty-four hours’ repose. 

B. Limits obtained with respect to indications of 
diluted solutions of alkaline picrate : — 

A solution of picrate of ammonia, in 200 parts water, 
gave, with an equal volume of strong solution of car- 
bonate of ammonia, an immediate precipitate of small, 
yellow needles. In ten minutes a considerable quantity 
settled at the bottom of the vessel. 

A solution of snme salt in +00 water ^ave, with an 
equal volume of solution carbonate ammonia, signs of a 
precipitate in a few minutes, and, after some hours, an 
appreciable quantity settled at the bottom of the vessel. 

With 1 part picrate ammonia in 800 water no preci- 
pitate was produced by solution of carbonate ammonia 
even after twenty-four hours’ repose. 

The conclusion to be drawn from these results is, — 

That alcoholic solution of picric acid or aqueous 
solution of picrate of soda will produce a precipitate in 
almost any alkaline solution, whether of soda, ammonia, 
or potash, except under circumstances of great dilution, 
especially if allowed to repose for twenty-four hours. 

That picrate of ammonia and picrate of magnesia 
give the same results, but in a less degree. 

That picric acid is, therefore, wholly unreliable as a 
test for potash, the results obtained being such os would 
tend altogether to mislead thoso who arc not extremely 
familiar with the appearance of the precipitates, and 
that in some cases the results aro 60 deceptivo that even 
eyes most familiarwitli these reactions might bo deceived; 
for example, in tho result obtained above by testing a 
solution containing 1 per cent, sulphate of ammonia 
with solution of picrate of soda. In this case a crystal- 
lisation of picrate of ammonia was obtained perfectly 
simulating that of the potash salt. 

Picric acid is, in fact, a better test for soda than for 
potash, because with a soda solution it gives a precipi- 
tate which, re-dissolved by heat, generally, but not 
always, gives a characteristic spherically-radiated, bright 
canary-vcll ow crystallisation, whereas the precipitate 
obtained from a potash solution can never be positively 
distinguished by its appearance from that afforded by an 
ommonia solution ; and we have just seen that a solution 
containing jfojth of sulphate of ammonia, or even less, 
is capable of producing such a precipitate. 


On the Microscopical and Chcmico- Microscopical 
Characters of various Starches and Grain-meals, 
h John Horsley, F.C.S. 

(Continued from pofft 16}.) 

Barley-meal. 

I nder Water, the starch granules are not unlike those 
®f wheat, as at first sight to be cosily mistaken for them, 
but on comparison it will be found that the smallest 
Scams are considerably less in size than the corresponding 
ones of wheat, whilst here and there some of tho larger 
ones have a slight cleft or groove running through them. 
I nder Acid Hydrochloric, the starch granules in- 


stantly dissolve, leaving behind cellulose matter, and on 
pressing the over-gla>s a litfle closer, globules of oil 
collect. Here I take occasion to correct an apparent 
omission when treating of wheat hour, which, like 
barley, contains oilv matter, and would be rendered 
evident by hydrochloric acid. 

Under Acid Sulphuric, the granules are rapidly but 
irregularly acted on at tlieir edges, and the cellulose 
reddened. 

Under Liq. Potass. T)il., the starch granules immedi- 
ately swell out, then collapse and curl over, presenting 
the appearance of a slit or furrow down their entire 
length, and pussing rapidly into a transparent jelly. By 
this test barley is readily distinguished from wheat, 
which is less rapidly acted on. 

Under Liq. Ammon. F., no reaction beyond greater 
definition and the discoloration of tho cellulose matter. 

Under Polariscopc, polarises very faintly. 

Oatmeal. 

Under Water, these starch granules arc readily dis- 
tinguished from every other by certain peculiarities. The 
larger ones are of a round or oval shape, rather dark 
shaded, of on aggregate or composite character, as of 
several smaller granules of a diamond-like or angular 
form being dovc-tailed or clustered together. 

Zander Acid Hydrochloric, as was tho case with 
barley, tho starch is rapidly dissolved, but a larger 
quantity of oil is produced than with barley or wheat. 

Zander Arid Sulphurit', the peculiar reticulated 
appearance of the compound globules is instantly 
destroyed by the dispersion and gclatinisation of tho 
diamond-shaped particles. The cellular matter and 
fibrous structure aro also rendered beautifully evident, 
sometimes acquiring a deep-yellow or brown tinge, with 
patches of pink. 

Under Liq. Potass. HU., is instantly dissolved, forming 
a viscid but opaque jelly, and, besides the discoloration 
of the cellulose matter, some small oil globules aro seen 
floating about. 

Under Liq. Ammon. F., no reaction is produced 
beyond the clearer definition and discoloration of celluloso 
matter. 

Zander Polariscopc, does not polarise. 

Indian Corn, or Maize. 

Under Water, but for tlieir larger size, the granules 
of starch resemble the smaller or detached grains of 
oats, being, like them, angular or diamond-shaped, w ith 
cupped central depressions, and sometimes radiating 
lines. 

Under Acid Hydrochloric, the starch granules of tho 
whole-ground corn are vapidly dissolved, with the deep 
discoloration of the cellulose, and the production of a 
much larger quantity of oily or fatty matter than was 
previously noticed in other grains ; but tho starch in its 
pure state, free from colour and cellulose, as Poison’s 
corn flour, or Oswego flour, readily dissolves, forming a 
transparent jelly. 

Under Acid Sulphuric, the granules continue more 
or less intact for a long time ; they, however, lose their 
angular form, and become changeu to a flat-round, with 
a dark spot in the centre. Whole-ground Indian corn 
(both tho white and yellow kind) becomes instantly dis- 
coloured of a deep golden-yellow by this re-agent. 

Under Liq. Potass. HU., the pure white starch swells 
up immensely, retaining its shape more or less for some 
time, becoming at last u viscid, transparent jelly. The 
impure or whole-ground kind has the cellulose changed 
to a deep yellow by this re-agent* 
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Under Liq. Ammon. F,, no reaction, but, os in the 
previous case, a deep-yellow colour is imparted to the 
cellulose. 

Under Fold rise ope, polarises very faintly. 

Buck Wheat. 

Under Water, these starch granules are polygonal, 
very regular in size, and not unlike those of rice, only 
somewhat larger, perhaps, between rice and Indian corn. 
Scarcely any markings are observable, but there is 
generally some brownisli colouring-matter of a very 
flnely-roticulated character visible. 

Lnder Acid Hydrochloric, they arc readily dissolved; 
the cellulose matter discoloured, and oil globules 
liberated. 

Under Acid Sulphuric, the starch is rapidly dissolved 
and gelatinised, the cellulose matter becoming of very 
dark brown colour. 

Under Liq. Potass. DU., is rapidly acted on, forming 
a thick transparent jelly, the membrane or envelope sur- 
rounding the masses of starch granules (for in the 
original seed they arc packed together in triangular or 
conical-shaped parcels), is readily recognised from its 
becoming highly discoloured by this re-agent. 

Under Liq. Ammon. F., no reaction is produced, but 
the envelope and cellulose matter is rendered of a deep 
yellow colour. 

Under Polariscope, docs not polarise. 

It ye Meal. 

Under Water, consists of nearly equal proportions of 
very large and small grains, the larger ones being of a 
full moon-shape, or, rather more protuberant that wheat 
starch, whilst the smaller ones are of a polygonal 
shape. The surfaces of tho larger ones arc sometimes 
irregular and uneven, at other times a triangular slit is 
observablo across the granule. 

Under Acid Hydrochloric, the starch granules readily 
dissolve, leaving behind cellulose matter with a tolerable 
quantity of oil globules. 

Under Acid Sulphuric, the granules rapidly dissolve 
and gelatinise, whilst the cellulose matter becomes 
almost black, with here and there a patch of bright 
pink colour. 

Under Liq. Potass Dil., tho starch is rapidly gela- 
tinised, and the cellulose highly discoloured. 

Under Liq. Ammon F., no particular reaction beyond 
the discolouration of the cellulose. 

Under Pulariscvpe, polarises but faintly. 

Pea Meal. 

Under 7 Voter, the starch granules are of various 
■bancs, but are principally, when entire, (which is 
seldom the case with the meal of peas which have been 
desiccated by heat) of a flat round, long oval, or kidney- 
shape, of a pearly aspect, with either a deep straight 
furrow or a triangular slit or crack. They have also 
strong indentations, and sometimes wrinkled and granu- 
lated attachments. One great peculiarity is their con- 
centric lines or markings which (if the grain is perfect 
and the light good) may bo seen to commence at their 
edges as a kind of long horizontal ring or series of 
closely-fitting rings up to about the centre of the 
granule, which may bo supposed to bo the situation of 
the hilum, but none appears. In addition to this, the 
taste and flavour of peas arc of easy recognition. 

Under Acid Hydrochloric, the starch granules rapidly 
dissolve, and a very large quantity of oily or fatty 
matter is separated. The cellulose is also discoloured. 

> Under Acid Sulphuric, tho starch granules rotain 
their form more or less for some time, being (if perfect) 


but slowly acted on, tho cellular matter rapidly acquiring 
a deep yellow colour, which is succeeded by a bright 
pink. 

Under Liq. Potass. Dil., is gelatinised almost instantly, 
leaving only cellulose matter (which appears dis- 
coloured and full of pin-holes) undissolvcd. 

Under Liq. Ammon. F., scarcely any reaction is pro- 
duced, but definition is greatly improved, the cellulose 
matter, as with potash, being discoloured. 

Under Polariscope, polarises a little. 

Lentils (Ground). 

Under 7 Pater, the microscopic appearance of the pure 
starch granules is so closely analogous to those of peas 
as to render any further description of them unnecessary, 
but in their mixed state, as meal, they are of reddish 
colour, by reason of the cellular matter, whilst pea- 
meal is yellowish. 

Under Acid Hydrochloric, the starch granules readily 
dissolve, and, like peas, furnish a large quantity of oil 
globules. 

Under Acid Sulphuric, reaction the same as with peas. 

Under Liq. Potass. Dil., the same as peas, the starch 
being dissolved, and the celluloso discoloured. 

Under Liq. Ammon. F., no reaction, only the cellu- 
lose being discoloured. 

Under Polariscope, polarise faintly. 

Bean Meal. 

Under Water, although not unlike pea starch, yet 
the granules are sufficiently distinguishable by their 
greater regularity, both in size and form, being for the 
most part of a long oval or lozenge shape, with strongly- 
marked slits or furrows running down the granule, which 
is not unfrequcntly cracked or split in halves, or nearly 
so. The concentric lines, however, are certainly less 
distinct than in peas and lentils. Tho peculiar taste 
and flavour of beaus are recognisable by the palate. 
Boiliug them with water also devclopes their odour. 

Under Acid Hydrochloric, the starch is readily dis- 
solved, the celluloso matter discoloured, and a large 
quantity of oil globules liberated. 

Under Acid Sulphuric, the reaction is similar to that 
of peas and lentils. 

Under Liq. Potass. Dil., is rapidly gelatinised and 
the cellulose discoloured. 

Under Liq. Ammon. F., no reaction, only the cellu- 
lose discoloured. 

Under Polariscope, polarises faintly. 


TECHNICAL CHEMISTRY. 


On the Impossibility of Puddling Iron which contains 
Copper, by Dr. C. List. 

It lias been stated ns a matter of belief among practical 
iron-workers in Germany, that pig-iron which contains 
copper cannot be puddled ; assertions having even been 
made, that when one puddler wishes to annoy another 
lie will sometimes throw a bit of copper — a small coin 
for example — into the furnace, so that the iron cannot 
he made to “ rise.” 

Without giving full credence, as yet, to this statement, 
Dr. List mentions that he has observed two instances 
which go to prove that it may lie correct. In the case 
which he lias more particularly described, none of the 
phenomena which ordinarily occur when iron is puddled 
appeared. Some 400 lbs. oi' pig-iron having been placed 
in tho furnace, were melted in the course of half-au- 
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hour, at which time a sample taken from the molten 
mass was perfectly white, hut the usual evolution of 
carbonic oxide, and consequent swelling or “ rising” up 
of the mass of scales, &t\, about the iron, did not ensue. 
On the contrary, by the time that the balling together 
of the iron should have commenced, it was evident that 
the chargo could not be worked off ; it was therefore 
removed from the furnace, after having remained there 
about three-quarters of an hour. As tho melted metal was 
flowing out it emitted numerous beautiful blue sparks, 
which were also produced when the metal in the furnace 
was stirred. The sparks were regarded by the workmen 
as an indication that the iron contained copper. 

The amount of metallic iron which remained weighed 
240 lbs., 1 fio lbs. having been lost in tho scales and slag. 
Analyses [for details of which sec tho original memoir] 
were made of the original pig-iron, (I.) ; of the sample 
taken, as previously mentioned, from the melted iron, 
as it lay beneath tho scales (u.) ; and of the iron after 


it had been removed from tho furnace 

I. 

Silicon . . . 1*32 

(III.). 

II. 

0-29 

III. 

Sulphur . 

• • 

o'z8 

— 

0.20 

Manganese 

• • 

3-56 

— 

0-48 

Copper . 

• 

035 

o‘38 

0-57 


It was evident, therefore, that the 400 lbs. of pig-iron 
used did really contain neurly a pound und a-hnlf of 
copper. It appears, moreover, that copper cannot be 
removed from iron by puddling. Calculating how much 
copper ought to bo left in the iron which was finally 
removed from the furnace, in case none had l>ccn lost in 
the slug, it is found that there should be 0-58 per cent., 
almost exactly the quantity which was obtained in 
analysis So. ill. — Dingier a polyUehniachea Journal. 


On the Preparation of Oxide of Lead free from Copper 
and Iron, by T. WlCIIMANN. 

Of the many plans which have been proposed for 
utilising tho sulphate of lead which is formed in con- 
siderable quantity as a secondary product in the prepa- 
ration of alumina mordants at print-works, tho method 
of reducing it in furnaces to tho metallic state has been 
most frequently resorted to, since the quality of the lead 
thus prepared is of peculiar excellence. Instead of thus 
reducing the sulphate of lead, Wichmann proposes to 
convert it directly into oxide of lead, maintaining that 
the oxide thus prepared, being uncon laminated with 
copper or iron, will be well suited for the manufacture of 
w lute glaze for pottery — (probably also for making flint 
glass) — it being somewhat difficult to obtuin in commerce 
oxide of lead which does not contain traces of these im- 
purities. In his method, suggested by that of Mohr 1 * for 

1 To a boiling solution of caustic soda, of i lo to iij sp. gr,. of 
known strength, an equivalent weight of |>ow<lorcd nitrate of baryta 
is added. As soon ns tho baryta salt has completely dissolved, the 
W solution should bo rapidly filtered in order to sopurato any sul- 

phate or carbonate of baryta which may have been formed from im- 
purities of tho soda, and tho filtrate sot aside in n cool place. An 
shimdiuit crop of crystals of hydrate of baryta soon forms. These 
crystals aro to bo drained from tho solution of nitrate of soda, U)K>n 
a tunnel loosely plugged with cotton !Uid tho drying completed faccord- 
b‘g to Molirj by means of a centrifugal machine. It required for 
purposes whero tho ndheriug nitrate of soda should bo avoided tho 
hydrate of baryta may lie ro cry»tidll/.od. In place of the nitrate of 
Uiryta ono may uso chlorid of barium— or in place of tlic soda, potash ; 
hut as a rule the presence of chlorino in tho product would bo moro 
objectionable than that of i.ilric acid. On the smiiil scale tho pro •css 

o. boiling is best conducted in a glass flask, but whero huger quanti- 
ties arc desired a covered iron kettle may lie used — as in the common 
method of preparing caustic alkalies.— From Arch tv tier Phanuacic, 
hrixviU. }* ; in CkamUcha CtntmlUaU, 1856, (N. F.,J L 854. 


preparing caustic baryta, a quantity of caustic soda lye, 
of from 28 r ' to 30” B. = about 1*25 specific gravity, 
having been brought to boil iu an iron kettle, the sul- 
phate of lead is added to it little by little, with constant 
stirring, oxide of lead and sulphuto of soda being pro- 
duced. The amount of sulphate of lead which shall bo 
added to a kettleful of soda, and which is somewhat less 
than the quantity which theory would indicate, must bo 
determined once for all by direct experiment, 1 sulphate 
of lead being added until the sharp caustic taste of the 
soda is no longer manifest. It is well, however, to leave 
some free soda in the solution, lest a portion of unde- 
composed sulphate of lead should contaminate the oxide 
of leud which is formed, although a small nmount of the 
latter will combine with the soda and remain in solution. 
During the boiling the decomposition is rapid and com- 
plete, unless the soda lye coutuiucd much carbonute of 
soda, in which case a white scum of carbonate of load 
will separate. 

When the proper qunntity of sulphate of lead has 
been added to the lye, and the decomposition is finished, 
the contents of the kettle must be thrown into a vessel 
containing water, iu order that the sulphate of soda 
which 1ms been formed may be retained in solution, 
which would not be the case if no water wore added to 
the mixture. The oxide of lead, which is in the form 
of exceedingly fine crystalline scales of a light yellowish 
red colour 3 and of greut purity, is readily deposited ; 
after being thoroughly washed, to remove the sulphate 
of soda, it is dried and finally ignited in a reverberatory 
furnace — the charge being subsequently allowed to cool 
as slowly as possible. 

As thus prepared, the oxide is an exceedingly soft 
powder of a ycllowish-rcd colour like prepared litharge ; 
it contains about 2 per cent, of aluminu, which cannot 
readily be removed, but which is not ut all detrimental 
to its use in glazing pottery, and also a larger or smaller 
quantity of carbonate of lead, according ns the soda lyo 
was more or less contaminated with carbonate of soda. 

Tho crudo sulphate of lead, os it comes from the 
print-works, should bo agitated and washed with water 
— or, better, forced through a fine sieve, in order to 
break up lumps, and to remove any foreign substances — 
before being used. 

The residual solution of sulphate of soda being evapo- 
rated, together with the first portions of the wash-water, 
affords Glauber’s salt, containing alumina, plumbate of 
soda, acetate of soda [the acetic acid and alumina being 
both derived from the crude sulphate of lead), and 
chloride of sodium (from the soda lye) ; being free from 
iron, it is suitable for glass-makers’ use . — Polyteohnischea 
Centralblall. 


. On Cleansinq Mordanted Cloth before Dueinq, 
by J. I/EWBNTHAL. 

It is well known that cotton cloth upon which alumina 
or iron mordants have been printed must be submitted 
to the so-called dunging process before it can be dyed. 

The action of the ingredients used for dunging is : — 
1, To completely fix the mordants ; 2, to remove the sub- 
stance (starch, gum, Ac.) with which the mordant was 
thickened for printing ; (3, as well as to remove tho 


1 For a ready nicth'xl of obtaining tho weight of moiit sulphate of 
load, geo Mr. K Mfjrul'f jiapcr in tiio Martin No. of tho Antcricen 
Jvurnrtl 0/ Science. 

* If a more concentrated soda lyo ho used, say of 40' B., somewhat 
larger crystals of a dark red colour are foi uicd. 
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excess of mordant, and by combining with it prevent it 
from soiling those portions of the cloth which arc to 
remain uncolourod. — E Kopp.) 

Giving special prominence to the second of those 
desiderata, that of removing the thickening agent, 
Lcewenthal proposes to employ diastase, as contained in 
malt, in order to convert the starch into sugar, thus 
rendering it readily soluble so that it can be ensily 
removed from the cloth. 

By direct experiment he has satisfied himself that the 
addition of malt to baths of bran (previously boiled) or 
of cowdung is decidedly beneficial ; cloths which have 
been printed with an alumina mordant thickened with 
starch being very rapidly cleansed in this manner. With 
iron mordants a somewhat longer time is required than 
with those of alumina, but they arc nevertheless cleaned 
much more rapidly than when no malt is used. 

A temperature of 35’ <040° R. [= m° to i22°F.] 
is sufficient that the malt shall net powerfully. 

When the dunging-bath contained water-glass (scsqtii- 
silieato of soda) the use of malt gave rise to the forma- 
tion of spots upon the cloth in the process of dyeing. 
The author thinks, however, that this objection might 
perhaps be obviated if purer diastase were used instead 
of malt. 

In this connection Bnrreswil remarks that he has 
employed pepsine with success in removing colours fixed 
witli olbumcn. — Journal fur praktiscln C/icmie. 


On the Value of Different Kinds of Soap, 
hj R. GitAKcr.n. 

COMPLAINTS of consumers in regard to the value, or 
rather efficacy, of samples of soap, which to the best of 
the manufacturer’s knowledge have been well prepared, 
arc not uncommon. 

It is very probable that the usual explanation which 
is offered, whenever a soap fails to fulfil the expectations 
of its consumer, viz. that it contains too much water, 
may be in many eases correct. Admitting this, and 
various other contingencies, which arc of imjrartance in 
deciding upon the value of a soap, there appears to ho 
another obvious reason why different soaps containing 
equal amounts of water "may still possess different 
degrees of efficacy. 

It is evident from the different equivalent weights of 
the various fatty' acids, that the amounts of caustic 
alkali taken up by them in the formation of soap must 
be of unlike magnitude. 

If it be true, that the detergent power of soap is 
entirely dependent upon the amount of alkali which it 
contains, of course it follows that those soaps which 
contain the largest proportion of alkali, — or in other 
words, those containing a fatty acid, the equivalent 
weight of which is small, — must be the most efficacious. 

Since the difference between the equivalents of the 
common fatty acids are not large, these considerations 
arc perhaps of little or no importance in so far as con- 
cerns the consumption of soap in household economy — 
the total amount used in a single family being "but 
small. In a manufacturing establishment, however, 
where fifty or a hundred thousand pounds of soap may 
l>e used in the course of a year, differences which cannot 
he deemed insignificant must exhibit themselves. 

For example, the equivalent weights of several soaps 
tregarded ns anhydrous), in common use, are as 
follows : — 


Oleic acid (red oil) soap . 

Palm oil „ 

Tallow „ . 

Cocoa-nut oil „ 


= 3800-95 
= 3 588*8 5 
= 3300-95 
= 3o6s'45 


Calculating from these weights how much of each of 
the other 6oaps would be required to replace 1000 pounds 
of tallow soap, the following quantities will be found 

Ter 

Pounds of _ > cent. 

1 1 51 oleic acid soap, i.e., 15-1 more than tallow soap. 

1087 palm oil „ i.e., 8-7 „ „ 

928 cocoa-nut oil „ i.e., 7*2 less than „ 

Differences like these must certainly be of importance 
in practice ; and could, doubtless, be detected bv direct 
experiment, if any one would undertake a comparison 
of the various kinds of soap— a research which would 
not be easy, however. — Dcctlycr's jtolytechnitchtt 
Xotuhlutt. 


PHYSICAL SCIENCE. 


Early Researches on the Spectra of Artificial Lift 
from Dijj’crent Sources. 

Now that the attention of scientific men is being drawn 
to tlie method of analysis by means of spectrum obser- 
vations, our readers will feel an interest in knowing 
that many of the observations which arc now being 
followed up by Continental sacans, have been investi- 
gated in a more or less perfect manner by English ex- 
perimentalists. Wheatstone and Talbot, whose names 
have been unaccountably passed over in sileuce by recent 
writers on the subject, have, in fact, observed and recorded 
so much connected with the spectra of artificial light 
from different sources, that we have thought it advisable 
to collect together some of the moro iinjtortart results 
which those experimentalists have obtained. They will 
he read with more interest, inasmuch as Professor 
Wheatstone has placed nt our disposal several paj>ers 
and memoranda of experiments made by him nearly 
thirty years ago, many of which have either not been 
published at all, or have only appeared in abstract in 
the Transactions of learned Societies. 

The first public account of any of these researches 
was communicated by the Piofcssor to the British Asso- 
ciation for the Advancement of Science, at their meeting 
in Dublin in August, 1835. With the exception of a 
short abstract of the paper which was furnished by the 
author for the volume of Transactions published bv the 
Association, the only account of this pnper which np- 

t eared was a short notice in the “ Proceedings of the 
’ifth Meeting of the Association ” — a local publication, 
— issued without the sanction of the Sections, and conse- 
quently uncorrected by the authors. In this it states 
that on the 1 2th of August, 1835: — 

“ Professor Wheatstone detailed the results obtained by 
him when attempting to form by the prism a spectrum or 
coloured image of the spark obtained from an electro- 
magnetic apparatus, as also of the sparks produced under 
various circumstances from simple galvanic influence, and 
from an electrical machine. In the spectrum or coloured 
image formed by a beam of solar light when analysed by 
a prism, the colours succeed each other without nay 
interruption, except that when the prism is of very good 
glass, certain dark bars cross the image at fixed though 
unequal distances. 

“ Mr. Wheatstone examined the light produced by a 
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revolving electro-magnet, expecting to find something of 
a similar effect ; hut to his surprise he found that the 
simple coloured lines that presented themselves were 
separated by great intervals, in which no light whatever 
could be seen, — and this with such regularity as to afford 
a test, not only of the substance through the instrument- 
ality of which the light was procured, but also a test of the 
strict identity of the light produced by galvanism and by 
electro-magnetism, and a proof that the light of common 
electricity was essentially distinct from either. When 
mercury was used ns the means of producing the spark. 
Professor Wheatstone found the series of colours and 
their distances from each other, to be readily distinguished 
from the scries and distances of the colours resulting from 
the spark produced when any other metal was used ; and 
the same circumstances for each of the other metals 
which he was able to use in the fluid state, were so 
characteristic as to afford means of distinguishing them. 
He also found that the light produced by the combustion 
of each of these metals was so dissimilar from that pro- 
duced from the electro-magnetic, galvanic, or electric 
spark, that Professor Wheatstone came to the important 
conclusion that these sparks cannot result from the com- 
bustion of the metals, but rather from a portion of the 
metallic conductor carried off by the electric discharge 
and ignited. This communication created much interest ; 
and Professor Wheatstone was kind enough to promise on 
a future occasion to exhibit these curious appearances to 
any members of the Association who might feel an interest 
in the subject. This he accordingly did on two succeed- 
ing occasions, when we had the pleasure of seeing the 
various phenomena, and had an opportunity of observing 
how very accurately the Professor had detailed the 
appearances.” 

The following abstract was prepared by Professor 
"Wheatstone himself for the purpose of being included 
in the official account of the transactions. It is taken 
from tho fifth report of the British Association for the 
Advancement of Science, 1835, page 11 of the “Transac- 
tions of tho Sections”: — 

“The following is a brief notice of the principal results 
stated in this communication : 1. The spectrum of the 
electro-magnetic spark taken from mercury consists of 
seven definite rays only, separated by dark intervals from 
each other. These visible rays are two orange lines close 
together, a bright green line, two bluish-green lines near 
each other, a very bright purple line, and lastly a violet 
line. The observations were made with a telescope 
furnished with a measuring apparatus ; and to ensure the 
appearance of the spark invariably in the same place, un 
appropriate modification of the electro-magnet was 
employed. 2. The spark taken in the same manner from 
7.inc, cadmium, tin, bismuth, and lead, in the melted 
state, gives similar results ; but the number, position, and 
colours of the lines vary in each case. The appearances 
arc so different that, by this mode of examination, the 
metals may be readily distinguished from each other. A 
table accompanied the paper, showing the position and 
colour of the lines in the various metals used. The spectra 
of zinc and cadmium are characterised by the presence of 
a red line in each, which occurs in neither of the other 
metals. 3. When the spark of a voltaic pile is taken from 
the same metals still in the melted state, precisely the same 
appearances are presented. 4. The voltaic spark from 
mercury was taken successively in the ordinary vacuum 
of the air-pump, in the Torricellian vacuum, in carbonic 
acid gas, &c., nnd the same results were obtained as when 
the experiment was performed in the air or in oxygen gas. 
The light, therefore, does not arise from the combustion of 
the metal. Professor Wheatstone also exnmined, by the 
prism, the light which accompanies the ordinary combus- 
tion of the metals in oxygen gas, and by other means, nnd 
found the appearances totally dissimilar to the above. 


5. Frauenhofcr having found that the ordinary electric 
spark examined by a prism presented a spectrum crossed 
by numerous bright lines, Professor Wheatstone examined 
the phenomena in different metals, and found that these 
bright lines differ in number and position in every different 
metal employed. When the spark is taken between balls 
of dissimilar metals the lines appertaining to both are 
simultaneously seen. 6. The peculiar phenomena observed 
in the voltaic spark, taken between different metallic wires 
connected with a powerful batten-, were then described, 
and the paper concluded with a review of the various 
theories which have been advanced to explain the origin 
of electric light. Professor Wheatstone infers from his 
researches that electric light results from the volatilization 
and ignition, not combustion, of the ponderable matter of 
the conductor itself— a conclusion closely resembling that 
arrived at by Fusinieri from his experiments on the tran- 
sport of ponderable matter in electric discharges.” 

The original paper, of which only tho above brief 
abstracts were made, was never published. Engrossed by 
his more important telegraphic researches, the Professor, 
after reading it before tho meeting, put it on one side, 
intending to continue the experiments when he had 
more leisure, and from that day to the present it has 
scarcely seen the light until it was placed by the author 
in our possession. Subsequent researches of the Pro- 
fessor on the same subject might have been added to it, 
and the illustration, which is an exact copy of the one 
exhibited at Dublin, might have been enlarged and 
improved, but it has been thought better to print it 
verbatim el literatim as it was read before the Associa- 
tion, and to embody the subsequent observations in a 
separate paper which will shortly follow in this Journal. 
The complete paper will be given in our next number. 


PROCEEDINGS OP SOCIETIES. 


ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Fuanki.ant>, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’ s Hospital. 

Lecture Y. 

Crystallisation — Influence of Cohesion on Affinity — Pre- 
cipitation -- Normal Constituents of Water as it Occurs in 
Nature — Sources of Impurity in Water for Domestic Pur- 
poses. 

We have seen that when certain solid substances arc 
placed in contact with water they undergo a gradual dis- 
integration and finally disappear altogether, in other words, 
they dissolve. The cohesion between their particles is 
broken up, and the cohesion between those particles and 
the particles of water becomes stronger than that between 
the solids themselves. If by evaporation we reduce the 
quantity of water present we recover the substance in a 
solid form, but in thus passing from the liquid to the solid 
form it generally undergoes the process of crystallization ; 
it assumes certain general geometrical shapes which we 
term crystals. The sr.mo effect is generally produced when, 
instead of evaporating the water, we let the substance dis- 
solve at a higher temperature, for generally speaking tho 
higher the temperature of the water the more solid matter 
will it dissolve. There are a few exceptions to this rule, but 
they are very few. There are several other modes of form- 
ing crystals besides this one of solution ; and the solution, 
I need scarcely say, may take place in any other solvent 
besides water. When a solid body is formed by evapora- 
ting a solution, the body in thus passing from the liquid to 
the solid state, assumes a crystalline form, as a general 
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rule. So in passing from the gaseous state to the solid state 
it assumes a crystalline form In the case in which we pro- 
duced a solid from two gases in a previous lecture we 
should have seen, if we had closely examined the sub- 
stance, that it was in the crystalline form. However, at 
present it will not be convenient to consider this mode of 
forming crystals more in detail. The crystals which 
separate from water generally carry along with them, or 
combine with, at the time of crystallization, a certain 
quantity of that liquid which afterwatds exists in the 
solid crystal. Some of these crystals when exposed to the 
dry air lose a portion or the whole of the water with which 
they have combined during crystallization, they fall to 
powder, and are said to effloresce. On the other hand, 
some crystals will attract a larger quantity of water, and 
will actually dissolve in the water which they thus attract 
frem the atmosphere. Such substances arc said to be 
deliquescent. Here we have in this vessel a sample of both 
of these kinds of salts. There is the first on the floor 
which is parting with its water to the air, whilst the other 
is absorbing the water which is given off by the salt on 
the floor, and the air in this jar is kept dry by the action 
of the deliquescent salt. This lower salt will finally 
crumble into a fine powder, and the other will dissolve 
in the upper part of the apparatus. 

But there is another point connected with crystalliza- 
tion that we must just notice in passing before leaving 
this part of our subject j it is this — that crystals, in being 
formed by any of the processes to which I have just 
alluded, are liable to assume two or more forms— very 
frequently two forms. They crystallize in two shapes, 
and such bodies arc said to be dimorphous, or crystollizable 
in two forms. One of these forma is generally less stable 
than the other — less firm in the cohesion which knits 
particles together ; and this less stable form very frequently 
resolves itself into crystals of the moro stable form. We 
have a curious instance of this kind of crystallization 
—this dimorphism — in iodide of mercury, some of which 
we have spread here upon a sheet of paper. This 
salt is capable of crystallizing in two forms ; one of those 
forms is stable, or permanent, and the other is com- 
paratively unstable. These scarlet crystals wo have 
upon the paper constitute the stable form of this salt ; 
but if we apply heat to it by means of this spirit-lamp I 
think we shall find that we shall transform this scarlet 
salt into a beautiful yellow Balt. [The lecturer passed 
the plain side of the sheet of paper backwards and 
forwards at a short distance above the flame of the lamp. 
The change of colour gradually became apparent.] I 
want to get a larger portion of this transformed, I think 
we have now a sufficient surface transformed. You sec 
the difference— the remarkable difference between the 
colour of the two forms— tire two crystalline forms of 
this same salt. Now, the yellow salt we have thus 
obtained is on unstable crystal ; and if I were to scratch 
one of these yellow crystals with a pin’s point it would 
be transformed into a mass of scarlet crystals, and the 
scarlet crystallization would propagate itself over the 
whole surface ; that, however, would require hours to 
take place. You sec wherever I draw a line across this 
sheet of yellow crystals that line is red again. "Wherover 
this pressure is applied, there they crumble down into the 
scarlet form. 

A similar alteration in crystalline form, and some- 
times accompanied also by remarkable changes of colour, 
occurs when salts oro made to crystallize with different 
amounts of water in them. Here, for instance, is a 
drawing of a cockatoo, and it is coloured with 6ome pre- 
parations of cobalt. The colour you sec is a very faint 
pink, so faint, indeed, that it is hardly visible. Now we 
will expose this to heat so as to alter the crystalline form 
of those salts with which it has been painted ; and we will 
sec whether we produce any effect upon our cockatoo. 
[The picture was warmed before the fire.] There, I think 


we have effected a considerable transformation in our bird. 
You see the pink salt with which the wings were painted 
has become intensely blue, whilst the pink of the other 
parts, which were painted with nitrate of cobalt, has 
become much stronger. The change is owing to the 
diffuront forms of crystallization reflecting different rays 
of light. The crystals on the wings which before 
reflected the pink rays now reflect the blue rays. 

This separation of solid substances from solution 
is due to the action of a force called cohesion ; and this 
force under such circumstances very frequently exercises 
considerable influence upon chemical affinity. It i* 
possible, in fact, so to arrange the affinities of two 
different compounds that when mixed together u mere 
touch — the slightest exertion of this force of cohesion- 
will be sufficient to determine the decomposition of those 
bodies and form two new compounds. For instance, I 
will pour upon a glass plate here — upon a smooth glass 
plate — a mixed solution of acetate of potash and tartrate 
of soda. You sec they remain perfectly transparent 
when first mixed ; and I hope we shall be able to get 
them on the glass still in a perfectly transparent condition. 
[Some of the solution was then poured over the surface 
of the glass.] You sec this solution is still transparent, 
I want to get it as much spread over the glass as 
possible; and now the salts arc in such an unstable 
state that I can determine a new form of combination 
simply by the touch of my finger. I have written there 
the word “cohesion” upon that glass; and I dare say 
that the simple motion of my finger over the glass, 
through presenting surfaces favourable to the exertion of 
this force, cohesion, will be sufficient to produce the 
figure of that word distinctly developed. We shall have 
a bitartrate of potash crystallized upon the surface of the 
glass. I will pour off the residual fluid, and here you 
have the word distinctly brought out. [The word 
“cohesion” appeared, written in white crystals on the 
glass plate.] Let me explain this action a little more clearly. 
We had, in the first place, acetate of potash and tartrate 
of soda ; and simply by this action of cohesion we get an 
entire reversion of the combination. Here [in the 
residual fluid] we get acetate of soda ; and there where 
the word is written is tartrate of potash by itself, simply 
owing to the insolubility of the tartrate of potash. Here 
we have the cubes which will show us the reaction. This 
[arranging the cubes according to the original compounds] 
was the state of affairs before this trilling amount of 
cohesion was brought into play. This mere movement of 
the finger through the solution effected a transfer of the 
acetic acid from the potash to the soda, and of the tartaric 
acid from the soda to the potash. 

Now, this modifying influence of cohesion upon chemical 
affinity is due entirely to the formation of a body com- 
paratively insoluble in the liquid in which this force is 
made to act; and we have a great number of chemical 
decompositions which occur in solution almost entirely 
through this action of cohesion. 

If, by any possibility, on the mixture of two or more 
solutions, an insoluble body can be produced by the mix- 
ture, that body will be almost sure to be formed. For 
instance, here we have a clear and transparent solution of 
acetate of lead, and here we have a similar transparent 
solution of chromate of potash. I pour them together, — 
you see we have the chromic acid leaving the potash, and 
combining with the lead of the acetate of lead. We get 
a yellow- coloured insoluble compound, which, upon 
examination, we should find to be chromate of lead. 
The chromic acid has gone over to the lead, and the 
acetic acid has gone over to the potash. To give your- 
selves a clear idea of the- mode in which this takes place, 
you must imagine — which, in fact, can be proved to be the 
case — that when you mix these solutions you have there 
not only two salts, but four salts. There is, then, a divi- 
, sion of the two acids between the two bases, and of the 
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two bases between the two acids. There would then be 
produced acetate of potash and acetate of lead, and chro- 
mate of potash and chromate of lead. The chromate of 
lead is, however, insoluble; it is thrown down, a further 
portion of the acetic acid combines with some more of the 
potash, forming more of the acetate of potash ; the chromic 
acid and lead thus set at liberty produces further quantity 
of the chromate of lead, which, like that first formed, 
is precipitated ; and so the decomposition continues till, in a 
time too short to be appreciated, all the chromate of potash 
and lead have united, and the compound is precipitated, 
leaving only the acetate of potash in solution. That this 
really takes place quito independent of the action of 
cohesion may be proved by adding together colourless salts 
which arc not capable of producing in this way a solid 
salt. For instance, I will add to a solution containing 
percliloride of iron, another solution containing sulpho- 
cyanidc of potassium. If this action of which 1 have 
been speaking takes place the sulphocyanic acid will 
divide itself between the iron and the potassium. If this 
be the case, then, sulphocyanide of iron will at once be 
formed, and if this be formed we shall see it by its colour, 
which is an intense blood-red. [The solutions were then 
poured together.] Here we have it, proving that we have 
really this transfer between the acids and the bases quite 
independent of precipitation ; for the mixed liquid is quite 
clear, and might be filtered without leaving any trace upon 
the filter through which it passed. 

Water, in its chemical relations, is what is termed a 
neutral body — a neutral substance. It possesses neither 
acid nor alkaline reaction. Although it is capable some- 
times of playing the part of an acid, and sometimes of a 
base, yet it is, in its reactions what chemists call a 
“neutral substance.” Let me explain what I mean by 
this. All solutions arc said to be acid when they 
possess tho property of reddening litmus paper, paper 
which is coloured blue by an infusion of litmus, a kind of 
colouring matter which is ‘obtained from a description of 
lichen. If I dip this paper into a solution which reddens 
it I know at once that the solution has an acid reaction. If 
1 first redden the paper with acid and then immerse it 
into an alkali the blue is restored, or, if instead of using 
the litmus paper, I take this yellow’ turmeric paper and dip 
it into a solution which browns it, this proves alkalinity of 
reaction. By dipping the browned turmeric paper into an 
acid solution the yellow colour is again restored. Now, 
solutions which do not manifest oither of these properties 
— either the reddening of the litmus, or the browning of 
the turmeric — arc said to be neutral. Such a solution we 
shall get, I dare say, by pouring the acid solution into the 
alkaline solution, if we have the proper strength. [The 
acid and alkaline solutions were then poured together.] 
If we have now produced a neutral solutiou it will havo 
no effect upon our papers. It will not affect tho blue nor 
the red litmus ; and it docs not affect the turmeric paper. 
It is neutral, in fact. So by these simple tests we can 
ascertain at once whether a solution is acid, alkaline, or 
neutral. 

Water is, however, as I have just mentioned capable of 
uniting both with acids and with bases. It unites with 
such acids as sulphuric acid and nitric acid with so much 
force that it is almost impossible to separate it again, except 
by indirect meauB, from these acids when it has once com- 
bined with them. With phosphoric acid also, for instance, 
it unites with such force that we can expose the hydrate of 
phosphoric acid to a most intense heat without driving off 
the water from the compound. Water plays the part of 
an alkali or base, when it unites with an acid, and of an 
acid, when it uuites with an alkali. Water sometimes 
unites with salts, and it then constitutes what is called the 
water of crystallization ; and when water is thus combined 
with salts in a crystalline form, as with that carbonate of 
soda, for instance, and with this sulphate of soda, although 
these salts have the temperature of this room and we can 


raise their temperature without liquefying them, still the 
water which is combined with them is not liquid water, 
but is contained in the salts in the solid form of ice. Now, I 
think wc shall be able to demonstrate that. If the water be 
in the position of ice it must be capable of absorbiug a large 
amount of beat when the salt is made to dissolve in any 
liquid. The ico will then pass into the liquid condition, 
and we have seen that ice in passing into the liquid con- 
dition absorbs a great amount of heat — 142 degrees. In 
the same way, if it be really ice it must give out as much 
heat when it crystallizes as it is afterwards capable of 
absorbing when it is subsequently dissolved. Now, here 
is some of this same salt, the sulphate of soda, reduced to 
a rather fine powder, and I will cause it rapidly to dissolve 
by adding to it an acid which will not merely dissolve it 
but also decompose it. I shall add to it some hydrochloric 
acid ; and we will now place it opposite this thermo- 
electric pile. If wc have cold produced, the red end of 
the needle moves towards you ; if wc have heat pro- 
duced, we have an opposite effect ; then the blue end of 
tho needle moves towards you. You see if I place this 
vessel containing sulphate of soda in front of the pile 
it has no effect before the acid is added. Wo will 
now make the same experiment with the hydro- 
chloric acid poured upon the salt. This acid itself has 
the same temperature as the room; it fumes, but the 
fuming is not due to heat ; it merely arises from its com- 
bining with atmospheric moisture. Now we will sec if 
we get any effect upon that magnetic needle. You see it 
is beginning to move; the red end is moving towards 
you. We have cold produced here; wc are liquefy- 
ing the ico in the sulphuto of soda. It is now no longer 
ice; it is water, and it has absorbed 142 degrees of 
heat, from tlic hydrochloric acid, from the water 
of solution, and from its own self. Now let us see whether 
we can get a similar evidence of the heat coming out of 
tho water when it becomes solid. This sulphate of soda 
is peculiarly capable of demonstrating this point, for it 
can suspend its crystallization. If you take a saturated 
solution of this sulphate of soda you can allow it to get 
perfectly cold without crystullising. Here is such a 
super-saturated solution, and if we just throw into it a 
crystal of sulphate of soda the crystallization of this whole 
mass is determined. [The Uask containing the sulphate 
of soda was placed opposite the pile.] I want you to see 
that at the present time this flask docs not affect the pile. 
If wc have heat produced by the crystallization of this 
solution the blue end of the needle will move towards you, 
and the red end towards me. [The piece of bladder 
covering the mouth of the flask was then cut.] There, 
even by the admission of air, and by the slight tremor 
caused by the cutting of the bladder at the top of the neck, 
the crystallization has commenced. You see how beauti- 
fully these crystals arc shooting down. The mass is 
gradually solidifying. The water is, in fact, solidifying, 
and you can see the expansion caused by that action. 
The needle is also coming round, indicating an elevation 
of temperature. 

Hero we have had, in onecase, water cooled by the melt- 
ing of a salt ; and in the other case heat emitted by the 
solidifying of a salt in solution. 

(To bo continuod.) 


CHEMICAL SOCIETY. 

Thursday , Starch 7, 1861. 

Dr. Hofmann, F.R.S., Foreign Secretary, in the Chair. 

Mr. J. J. Coleman was elected a Fellow. 

Professor Fiblo read a Paper “ On sotne Minerals from 
Chili.'' Black oxide of copper was fora long time known 
only in Ycsuvinu lavas, until its discovery in North 
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America, in the Valley of the Mississipi, and on the 
borders of Lake Superior. The author met with a dark- 
brown earthy mineral at the extreme north of Chili which 
contained 43 per cent, of black oxide of copper, mixed 
with carbonate of lime and horn blende. lie also met 
with, a few miles north-west of Coquimbo, a black, 
amorphous, earthy mineral, which proved to he sulphate 
of lead, coloured with protoxide of iron. Its specific 
gravity was 6*20. It contained 96-7 per cent, sulphate of 
lead, and 3-2 per cent, protoxide of iron. Fibro-ferritc 
occurred in botyroidal masses, each nodule being built up 
of fine, radiating, silky fibres, of a pale golden-green 
colour. Its composition corresponded to the formula 
FejOj aSOj 10JIO. It lost 2 equivalents of water by a 
comparatively short exposure to air, after which its weight 
remained permanent. It retained 3 atoms of water when 
dried at 212 0 F., and became anhydrous between 500° and 
6co° F. When acted upon by hot water it was decom 
posed, with separation of an insoluble compound, accord- 
ing to the equation, 3(I’e 2 0 : , 2SO3 10IIO) = 2Fc.0 a SO,+ 
Fe« 0 3 3SO5 + 2IIO SO , + rllO. The insoluble compound 
is also found native, lloumonite was found in South 
America for the first time in 1858, by the author, in a 
mine near Huasco, in the northern part of Chili. Its 
composition agreed exactly with that of Cornish bourno- 
nite, and was represented by the formula Cu-.S PbS SbS 3 . 
The author found that when sulpharscnitcs were treated 
first with strong nitric acid, and then with an excess of 
potash and an alkaline hvpochlorite, the sulphuric and 
arsenic acids formed could be completely dissolved away 
from the insoluble oxides of copper, nickel, &c., but that 
the separation of antimony from sulphuric antimonides, 
by the same process, was very imperfect. Lastly, the 
author described a new double sulphide of lead and 
copper, which ho termed AlLsonitc, having the formula, 
3Cu^S PbS, Chili cuproblumbite being Cu.S 2PbS. 

Ilr. Hokmaxk gave an account of Mr. (ireiss’s further 
researches upon Nitrogen. Substitutions. 


MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 


PHYSICAL AND MATHEMATICAL SECTION. 

February 28, 1861. 

Mr. O. V. Vernon, F.R.A.S., read a Paper, “ On the 
Irregular Oscillations of the liaronicter at Manchester." 

This Paper is an addition to one upon the same subject 
brought before the Society by Mr. Baxendcll, F.R.A.S. 

The tables appended to it give the total amount and 
number of the barometer oscillations at eight a.m., for each 
month from 184910 iS6c, inclusive; the mean daily amount ; 
the monthly fall of rain, and its difference from the 
average of twelve years, and Dr. Dalton’s forty-seven 
years’ average. For the month of August, the Author 
was indebted to the kindness of Mr. John Curtis, in 
supplying him with barometer observations, which were 
deficient in his own register. 

The maximum amount of oscillation takes place in 
January, and the minimum in July, to which may be 
added a second maximum appearing to take place in 
October. The mean total amount of oscillation for the 
year is 61-410 inches, and the total number 175-5. I* 
appears that a fall of rain, in excess of the average, is 
generally accompanied by an increase in the amount of 
oscillation. In the months of February, April, May, 
June, July, October, and December, atemperaturebelowthe 
mean for the month appears to increase the amount of 
oscillation; whilst in the remaining months of January, 
March, August, September, Rnd November, the opposite 
appears to hold good. A number of oscillations above 


tho average appears to be accompanied by a greater fall 
of rain than that accompanying a number of oscillatioDS 
below the average, in the months of January, February, 
March, June, October, November, and December. In tic 
remaining months of April, May, July, and September, a 
number of oscillations above the average appears to be 
accompanied by a diminished fall of rain. 

If the month of June is regarded as abnormal (which is 
probable as I have no observations for this month in 1851, 
1857, 1859, and i860), we appear to have two distinct laws, 
one of which holds good in the winter months, and the 
other its direct converse in the summer months. Taking 
the entire year, these two laws appear very nearly to 
balance one another. 

Mr. BAXENnr.ix, F.R.A.S., read a Paper “ On the 
Irregtilar Oscillations of the Uaromcter at Lisbon." 

In this Taper the Author gives the results derived from 
a valuable series of barometrical observations made at 
Lisbon during the twelve years 1849-60, by John Martin, 
M.D., and kindly presented by him to the Section through 
Mr. Mosley. These observations were made daily at nine 
a.m., the barometer being permanently fixed at about 
fifty feet above the mean level of the Tagus, and tho 
readings uniformly reduced to the temperature of 32* 
Fahrenheit. 

From the tables which accompany the Paper it appears 
that at Lisbon the maximum amount of oscillation occurs 
in January, ami the minimum in July, precisely ns in the 
British Islands, and therefore agreeing with the law of 
disturbance announced by the Author in a former Paper. 
There is a small maximum in March, nnd a rather sudden 
and considerable increase of disturbance in October. The 
mean annual amount of oscillation is 31-686 inches, and 
the mean annual number of oscillations 1 56-9. The mean 
range and mean duration of oscillation are both greatest in 
winter, and least in the summer months. The greatest 
range occurs in January, but the greatest duration of 
oscillation is in November. It is remarkable, too, that the 
range is also greater in November than in any other month 
except January. These results for November are probably 
due to the great barometric wave which Mr. llirt some 
years ago pointed out ns fiequentlv occurring in or about 
this month. 

In England the mean duration of oscillation is greater 
in the summer than in the winter half of the year, and, 
assuming that the breadth of a barometric wave is some 
function of the time taken to complete an oscillation, it 
follows that at Lisbon the areas of disturbance or breadths 
of the barometric waves are greatest in the winter and 
least in the sumim r months, whilst in England, on the 
contrary, they are greatest in the summer and least in the 
winter months. It seems probable, therefore, that at some 
intermediate latitude they are the same in both halves of 
the year, and this latitude may possibly be the nodnl line 
separating a zone of high barometer from one of low 
barometer. 

Comparing the six years of greatest amount of oscillation 
with the six years of least amount, it is shown that in 
years when the total amount of oscillation is above the 
average, the distribution of the incrense in the different 
months is by no means in the proportion of the numbers 
representing the mean daily range of oscillation. The 
increase is much greater in the winter than in the summer 
months, but in April and September there is a diminution 
instead of an increase in the amount of oscillation. The 
total increase for the six winter months is 20-84 inches 
against 4-06 inches for the six summer months, while the 
toml amounts of disturbance for the respective periods are 
in the ratio of 126-13 to 76-44. The Author adds, that the 
ratio of the amounts of increase in the winter nnd summer 
halves of the year appears to increase rapidly with increase 
of latitude ; thus at Lisbon it is as 5 to 1 ; at Brussels 
as 6 to 1 ; and at Stockholm as 8 j to 1. 

Mr. Atkinson exhibited a Chart, showing at one view 
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the barometric oscillations during the month of February 
last, as observed by him at Thelwall, and also the 
strength of the wind, corresponding to each observed 
altitude of the borometer. 

Mr. Mosley read an extract from the Gibraltar Chronicle 
of the nth February, 1862, giving details of a violent gale 
experienced at that place, and on the coast of Morocco, 
on the 9th of February. The barometer fell to 29-261, 
and it oscillated violently during the gale, the mercury 
being jerked up and down more than • 100 inch. The range 
of the barometer between the 26th January and 10th 
February, was 1-240 inches, the range for the whole year 
i860 having been only -865. The range for twenty-four 
hours, commencing 9th February, at eight a.m., was "625 
inch. The storm appears to have been a cyclone moving 
on a southerly course. It was encountered off the coast 
of Morocco by tho steamer Egyptian, veering from S.E. 
by S.S. W. to N.W. It was met with by the Indue mail 
steamer between Lisbon and Cape St. Vincent, on Satur- 
day, the 9th February, and blew a hurricane from N. and 
N.E. It did not reach the coast of Morocco until eight 
o’clock on the following morning. As the occurrence of 
a cyclone on the Portuguese coast, moving in a southerly 
direction, is unprecedented, this galo will be further 
investigated. 


MICROSCOPICAL SECTION. 

9 

February 18, 1861. 

Letters were read front Captain Anderson, R.M.S. 
Canada, and front Dr. Wallich, respecting the pamphlet 
on “ Life in the Deep Seat." 

Mr. Sideiiotham described his experience in mounting 
Desmiditc, and the difficulty he found in discovering a 
suitable medium for their preservation. He had tried 
syrup, Ooadbv's fluid, and a number of other chemical 
preparations, but the specimens, in course of time, were 
spoiled from one cause or other ; the fluid which has best 
withstood the effects of time is simple distilled water ; 
the cells being made of gold size and Japan black. Mr. 
Sidebotham exhibited desmiditc, mounted in distilled 
water, in the years 1842 to 1846, in which the chlorophyll 
is comparatively little altered. 

Professor Williamson observed that Dr. Carpenter had 
mounted starfishes in glycerine, and had found the colours 
well preserved. He himself had used a mixture of 
glycerine and distilled water for volvox, and had found 
it to answer well. 

Mr. Siokbotham also exhibited specimens of Diato- 
maceie, mounted in 1844. The specimens (Isthmia enervis, 
liiddulphia, &c.) were obtained fresh, immersed in spirits 
of wine to absorb the water, and mounted in balsam ; 
the green colour of the cell contents is yet perfectly pre- 
served. 

Professor Williamson exhibited some scales of fish, 
prepared by Dr. Kbllikcr, of Wurzburg, containing re- 
markable examples of fusiform lacuna-. He also pointed 
out how these and other similar discoveries, to which he 
referred, confirmed his previous conclusions in the Philo- 
sophical Transactions, viz., that fusiform lacuna- were not 
characteristic of reptilian bones, as some had supposed, 
but that they existed in many fishes ; lie especially re- 
ferred to the salinonida* as presenting this oblong form of 
bone corpuscle. 

Mr. UuoTiiEus exhibited a modification of the kalo- 
scopc, and objects to illustrate the same. 

Soundings were received from the steamers Canada, 
from New York; Armenian, const of Africa; Tagus, from 
Lisbon, and from several vessels of war, from different 
parts of the world, which were duly acknowledged. In- 
crustations from the boilers of several sea-going steamers 
were also presented by Mr. W. A. llaymon, of Liverpool. 


NOTICES OP PATENTS. 


Obtaining Colouring Matter from the Lentisc or Mastic Tree. 

By Edwaiid T. Hughes. Provisional Protection only. 

The Patentee takes the leaves or berries, and boils them in 
water. He then filters and precipitates the fluid with a solu- 
tion of a salt of iron. He thus obtains a deep blue liquid, 
which will communicate to fabrics a good black dye, pro- 
vided they are left in the solution while in a state of 
effervescence until a reaction takes place. The word 
effervescence is evidently a ludicrously feeble attempt at 
an English rendering of a French word for boiling. To 
understand this, it is necessary to mention that the patent 
is a communication from “ Christopher Muratore, Merchant, 
of Algiers, Africa, Empire of France.” The solution 
above mentioned, may be used instead of Campeachy wood, 
nut galls, or other tanning materials. It also gives a 
black dye to all articles which have been immersed in a 
solution of iron. To facilitate the carriage of the dye, 
it may be reduced to powder. The powder may also be 
used for painting by being mixed with oil, &c. The 
colouring matter of the mastic tree will produce other 
colours than black, according as it is mixed with other 
salts or acids. Iron yields yellowish colours ; lead, white ; 
copper, brown ; mercury yellow. The branches or stems 
yield the same colouring matter, but not so much as the 
leaves or berries. “ So that the whole of this tree, which 
is very plentiful, almost inexhaustible, in Africa, and, very 
cheap, may be made to supersede Campeachy wood, gall 
nuts, and other expensive colouring matters.” Without 
going so far as the patentee in his ideas of the usefulness 
of the lentisc tree as a source of colouring matters, it is at 
least probable that the patent will do good by directing 
attention to an abundant source of a useful astringent. 


Improvements in the Production of Colours for Dyeing and 

Printing. By William Stevens Squike. Provisional 

Protection only. 

The patent is for the use of peroxide of mercury in con- 
junction with a neutral salt of aniline, or its homologues, 
for the production of colours. The patentee takes an 
intimate mixture of a salt of nnilinc and peroxide of 
mercury, and heats them together until effervescence takes 
place ; he then continues the heat for some time until the 
action is complete. He then dissolves the mass in spirit, 
and fillers. This solution, the patentee states, may be 
used for dyeing, when diluted with hot water ; but, in 
order to purify it, he precipitates the colouring matter 
from the alcoholic solution by meuns of water. The pre- 
cipitate is then to be dissolved in alcohol, and diluted with 
hot water for dyeing purposes. When the salt of aniline 
is not easily fusible he adds paratline oil 01 wax to the 
mixture, and heats as before, until the action is complete. 
The paraffine oil or wax is poured off from the mass con- 
taining the colouring matter previous to dissolving the 
latter in spirits. In making the mixture of the salt of 
aniline and peroxide of mercury, the patentee prefers 
freshly-precipitated peroxide, and adds it to a warm satu- 
rated solution of the 6alt of aniline, and evaporates the 
mixture to dry ness. 

Tliis patent was evidently taken out under the idea that 
oxide of mercury and a salt of aniline would reactlikc aniline 
itself and a salt of mercury. If it was intended to make 
Magenta by this process, it is pretty evident that the 
scheme has proved a failure. No processes of this kind 
yield products in the quantity, and of the brilliancy and 
purity, now required for commercial purposes. Moreover, 
even if the process described afforded a good colour, the 
method of purification is obviously insufficient to give a 
dye of the requisite solubility in cold water, and freedom 
from tarry impurities. 
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The Adulteration of Food. 

To the Editor of the Chemical News. 

Sin, — I am at n loss to conceive to what portions of my 
letters, published in Nob. 63 and 64 of your Journal, Mr. 
Scott alludes when he speaks of “virulent animadver- 
sions,” nor nm I aware in what respect I have lost sight 
bf that courtesy 11 due to CTery individual from others of 
his species." If for public ns well ns scientific ends a fair 
and open discussion of the Adulteration question is invited 
by Mr. Scott, I cannot but think that he might have 
favoured us with fuller information on the points to which 
I more particularly called attention, and that his remnrks 
generally might have been a little more explicit. 

I have yet to learn that to write under an assumed name 
Is in any way discreditable, unless such a course is adopted 
as a screen for false statements to the detriment of others, 
or for the use of language which the writer would be 
ashamed to avow openly, and I ennnot think that to dis- 
cuss a question of general interest anonymously is at all 
undesirable, inasmuch as in such a case the value of the 
communications necessarily depends upon the force of the 
arguments used and is not influenced by the name of the 
individual by whom they arc advanced. If I have been 
so unfortunate as to select a “ singulnrly inappropriate ” 
»ouhri<juet it is to be regretted ; although a matter of no 
gTeat consequence, and one which cannot have the slightest 
bearing on the discussion. Passing over Mr. Scott’s 
remarks as to my “ peculiar diction, overstrained criti- 
cisms. nnd puerile objections," as equally irrelevant to the 
subject, let me come at once to the points at issue. 

Mr. Scott states that my enquiry whether “ colours and 
essences of every description are to be henceforth decried,” 
is answered by my own remark that “ we must all agree 
that the admixture of poisonous matter in any shape with 
food cannot be too strictly prohibited.” This can be only 
understood as an indirect affirmative, implying that Mr. Scott 
regards all colours nnd essences employed to please the eyeor 
taste as poisonous, nnd would recommend the prohibition 
of their use. I cannot allow that the employment in any 
article of food of such substances as cochineal, turmeric, 
saffron, almond, orange flower, lemon, vanilla, and other 
essences of a similar character, can be considered as 
injurious ; but at the same time all people of common- 
sense will admit that the practice of introducing acknow- 
ledged poisons, such as chrome yellow, Scheele’s green, 
vermilion, and acetate of copper, into food of any descrip- 
tion ought not to go unpunished. 

As regards the adulteration of bread, the most important 
of the subjects treated of, and respecting which we are 
anxiously looking on all sides for such further details as 
may tend to throw some light upon the contradictory and 
conflicting evidence now before the public, Mr. Scott still 
withholds any information and has “ only to repeat his 
original statement without the slightest qualification," in- 
forming us that “ any one of competent analytical skill ” 
can ascertain its truth for himself, if he will take the 
trouble to do so. If this is the case, how are we to re- 
concile with it the very opposite results obtained by Ur. 
Odiing ? When we consider the immense amount of 
bread consumed in London nnd that the number of bakers 
is more than two thousand four hundred, I think it can 
scarcely be using too strong language to term the state- 
ment made by Mr. Scott that 87 per cent of all this vo6t 
quantity is more or less adulterated, a “ sweeping asser- 
tion,” for I very much question whether any one person 
has examined a sufficient number of samples to justify the 
publication of so positive a statement. 

It would be interesting to know whether the “ 87 per 
cent, ’ was obtained from the examination of samples from 


any particular district, whether they were of a special 
quality of bread or procured from the lower class of trades- 
men exclusively ? 

Mr. Scott alleges that the necessity of condensing his 
paper for the Society of Arts prevented him from entering 
into details, but it would have scarcely increased its length 
perceptibly had he put us in possession of some two or 
three important data. A very few words would have 
sufficed to have told us in what proportion of the 87 per 
cent, the adulterant was alum, and what was the average 
amount of this substance found in a quartern loaf. 
Admitting, however, that the time would not allow of 
this, why does he still refuse the desired information, now 
that he has ample opportunity of affording it ? Mr. Scott 
states that “ the simple tests for, nnd characteristics of, 
the presence of adulterants" named in his paper “are 
to be regarded solely ns popular tests." Whilst it it 
very desirable that simple tests capable of being made by 
every one and which may serve as indications of the presence 
of foreign substnnccs in our food should be made known 
to the public, it is at the same time of the utmost 
importance that such tests should be thoroughly reliable, 
and have no tendency to mislead ; otherwise they can only 
serve to create unnecessary alarm. Now, I maintain that 
the process of testing bread for alum as described by Mr. 
Scott, would, in the hands of ordinary and unscientific 
operators, indicate its presence in bread made from pure 
flour. The testing of bread for alum by searching for 
alumina is noWi process that can be performed, even so far 
as to give reliable indications of its pretence (unless the 
quantity used lias been very large), by any one unac- 
customed to operations of this description. In following 
the directions given, the ordinary potash of the shops 
would naturally be employed, which every chemist knows 
almost invariably contains alumina — the very substance 
the presence or absence of which it is desired to ascertain. 
Moreover, the method given is incomplete, c-ven were 
pure potash employed and the operation performed by a 
skilful chemist. 

I nlso greatly question whether “ brittleness of struc- 
ture ” is any indication of rice, or “ crumbly texture” of 
potatoes, inasmuch as bread made from pure wheat 
frequently possesses these properties, while on the other 
hand, bread containing rice or potatoes certainly does not 
always exhibit either of the indications alluded to. 

The question of brewers’ grains in oats, and the danger 
to horses arising from adulterated rape-cake, need not be 
further noticed, sinco it seems that the former is a 
deception that can only be practised on the blind, and the 
latter appears to have arisen from an unsuccessful attempt 
to feed a horse upon an unusual description of diet. 

Mr. Scott appears to be somewhat indignant at my con- 
ceiving it possible he could have pursued a course so far 
beneath his “ mission in the world ” as to have made the 
authorities aware of his discovery of the common practice 
of poisoning meat with arsenic. Are we to suppose that 
Mr. Scott w ould quietly look on while a robbery was being 
committed, or that he would consider himself a “ common 
informer” if he communicated the fact to the police? 
I think I shall express the opinion of most of your 
readers in holding it to be our duty when we discover the 
perpetration of any crime against society, to do all in our 
power to put a step to it, and one would scarcely expect, 
in pursuing the most effectual and straightforward course 
towards this end, that we should be regarded as having 
acted in a manner derogatory to the character of a 
gentleman. 

The fact that Mr. Scott has examined 1117 samples of 
tickles and several thousand samples of tea, shows that 
ic must have paid great attention to his subject, and the 
evidence he could give woutd doubilcss be both interesting 
and instructive, but his estimation that 91 per cent, of all 
ickles arc adulterated, is of no practical value unless we 
now what he means by the terms “ good and pure." If 
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he considers pickles to be adulterated, to which any sub- 
stance (although perfectly harmless) has been added to 
improve the colour or flavour, then we can scarcely be 
surprised at his finding so large a proportion of adul- 
terated samples, but I apprehend that the public only 
care to know what proportion contain poisonous or 
injurious ingredients. 

However numerous may be the samples of tea he has 
examined, yet his results afford us no criterion of the 
extent of the mischief against which we wish to guard 
ourselves without some information as to the nature and 
amount of the adulterants employed. If other leaves are 
substituted for those of the tea-plant, what are they ? Is 
their nature positively injurious, or is it simply that they 
do not possess the valuable qualities of the tea-plant? 

Mr. Scott asks “ "What kind of authority is one of the 
largest bakers in Vienna upon the question of the purity 
of bread ? ” and speaks of the statements of tea-dealers 
as ex parte. Now, I think it will be admitted that the 
interest of respectable dealers, so far from lying in “exactly 
the opposite direction to that in which truth is to be found,” 
consists in giving every information calculated to put a 
stop to those frnuds practised by unprincipled men, who 
are thereby enabled to undersell them in the market. If 
the evidenco of no person in trade is to be considered 
as reliable, how comes it that Mr. Scott quotes Messrs. 
Huntley and I’almer as to the purity of their own biscuits ? 
Why does lie consult Messrs. Phillips on the question of 
tea ? and why does he speak of Messrs. Crosse and Black- 
well as " no mean authority ” on the question of pickles ? 
It is difficult to understand what Mr. Scott considers as a 
“pure and wholesome” food; but judging from his pro- 
posal to prohibit altogether the sale (retail) of the whole of 
the “ brown sugars of commerce, except the crystalline 
varieties,” wc have every reason to believe that his ideas 
on this subject are not of a very practical character. 

In conclusion, it is perhaps scarcely necessary to dis- 
claim any intention on my part of making -the discussion 
of this question in your columns a matter of personal 
controversy, my sole object being to prevent the publica- 
tion of what I conceive to be mistaken views from passing 
unnoticed, and thus allowing it to be assumed that they 
have met with the approval and concurrence of all your 
traders. — I am, &c. Vbrax. 


Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

fVo«U'« Funitiii- Wetai. — Lipowitz has made some 
experiments on the cadmium-alloy, described by Dr. 
Wood (see Chemical News, vol. ii., p. 257). lie found 
that an alloy composed of 8 parts lead, 1 5 parts bismuth, 
4 parts tin, and 3 parts cadmium, possessed the following 
properties : — It is permanently silver white, and has a 
brilliant metallic lustre; it is not so brittle or hard but 
that it may be obtained in thin leaves or flexible plates ; 
it has a fine-grained fracture, and may be filed without 
stopping up the file. In dry air it keeps its polish. It 
expands in cooling, but not so much as bismuth or 
antimony. Its specific gravity is from 9-4 to 9‘4i. It 
softens between 1 3 1* 1 and 140° Fahr., and near 140 0 
becomes perfectly fluid. No change in the condition of 
the metallic mass was observed on remelting after rapidly 
cooling the alloy. The above properties show that the 
alloy may be applied to some useful purposes. It may 
supersede all the quicksilver alloys for stopping teeth : it 
may be used ns a solder whenever the metals soldered arc 
not likely to he exposed to heat. Tin, lead, and Britnnnia- 
metal may be soldered togeth- runder water above 160° Fahr. 
Zinc, iron, copper and brass may also be soldered with the 
greatest ease under water, to which a little hydrochloric 
acid has been previously added. The alloy is so easily 
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fusible that it may be melted on a piece of paper over a 
spirit lamp. In the preparation of the alloy the author 
recommends the use of the purest bismuth. — Dinglcr's 
Folytech. Journ., Bd. clviii. s. 271 and 376. 

11. oroaxic chemistry. 

The Ni»ontaneou» necompoattlon of Alloxan. — 

W. lleint/. publishes ( Poggendorf' s Annaten, Bd.cxi. s. 436 
and cxii. s. 79) a long paper on the nature of the changes 
which take place in the spontaneous decomposition of 
nlloxan. Gregory first observed that some crystallised 
alloxan, which had been two or three years in a bottle, 
had become changed into a fluid and some crystals which 
no longer possessed the properties of alloxan. Heints 
observed a similar change in somo nlloxan which had 
been prepared twelve years, but this still produced some 
of the reactions of alloxan. It caused a deep blue colour 
with sulphate of iron, when a drop or two of dilute 
ammonia was added, showing that alloxan was still 
present with some acid. With a specimen, however, 
which had been made fifteen or twenty years, the author 
could produce none of the reactions of alloxan, but found 
that it possessed the following properties : — It gave a 
yellow colour with sulphate of iron, and on the addition 
of ammonia only a reddish brown precipitate. It did not 
reduce a silver solution. The warm solution gave no 
purple red with ammonia. Baryta water gave a white 
precipitate, and the liquor smelt of ammonia. Chloride 
of calcium gave a precipitate which did not dissolve in 
acetic acid— it was, in fact, oxalate of lime, showing the 
presence of oxalic acid, and the absence of alloxan and 
alloxantin. Further researches proved that the alloxan 
had become converted into oxalic and oxaluric acids and 
urea, the latter forming the largest proportion. Baumert 
had found alloxantin, carbonic acid, and porabanic acid 
in a specimen of decomposed nlloxan which lie examined, 
and Hcintz, comparing his own results with these, explains 
the decomposition which takes place to be as foUows : — 
First. The crystallised alloxan breaks up into carbonic 
acid, alloxantin and pnrabanic acid, ns Baumert has 
described. Tho latter acid and part of the alloxantin 
dissolve in the water of crystallisation of the alloxan. In 
this solution the alloxantin takes slowly oxygen from the 
air, whereby alloxan is again formed, to be again decom- 
posed as before, the process continuing until all the alloxan 
and alloxantin is converted into parabnnic acid. This 
acid then slowly takes up water, and becomes changed 
into oxaluric acid, which easily passes into oxalic acid 
and urea. 

l*r<Mlltct« of tho Oxidation of l'ati and Meliaric 

trill. — Arppe denies (Anna/, der C/iem. und Pharm. Bd. 
cxv. s. 57) the existence of azclaic, adipic, lipic, and 
lepnrgylic acids, described by Lnurentand Wirz ns among 
the products of the oxidation of oleic acid. These bodies, 
the author says, arc only mixtures. He lins separated 
suberic and succinic acids, a new acid something like the 
oxypyrolic previously described by the author, and pimelic 
aoid. 

III. analytical chemistry. 

Edinmtioii of lotlino anil Rromine in Mixture. 

— llcimau shows (Anna/, der Chem. uiul Pharm. Bd. cxv. 
s. 140.) that iodine and bromine may be estimated when 
existing together in solution by means of a solution of 
chlorine of known strength. If a solution containing both 
the iodide and bromide of potassium be shaken with a 
standard solution of chlorine, and a small quantity of 
chloroform, the chloroform becomes of a blue, or if the 
solution of the salts be very weak, a rose colour. On con- 
tinuing to add chlorine water, the colouration disappears 
when six equivalents of chlorine have been added to one 
of the iodide. Then, if the solution contains bromide, on 
a further addition of chlorine a new reaction takes place, 
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and the chloroform becomes yellow, then orange, afterwards 
again yellow, and finally a yellowish white, when two 
equivalents of chlorine have been added to one of bromine, 
'flte bottle must be placed on a sheet of white paper to see 
these changes clearly. On a further addition of chlorine, 
the chloroform becomes colourless on the formation of the 
pentachloride of bromine. Founded on these reactions, 
the author has constructed a formula for making an approxi- 
mative quantitative estimation of the iodine and bromine, 
but the process is evidently of but little practical use. 
The author explains that a bromine reaction is finished 
when the chloroform has the colour of a weak solution of 
chromate of potash. If the liquid tested contains organic 
matter, it must bo got rid of by calcination with caustic 
soda. 

Xvlybileaateof Ammonia u Tent for Sulphur. — 

Schlossberger states ( Zeittchrijl fur Chem. und Pharm. 
i860, s. 423.) that a dilute solution of inolybdenatc of 
ammonia supersaturated with hydrochloric acid, gives a 
beautiful blue colour with a solution of sulphuretted 
hydrogen or the sulphide of a metal. This test, he says, 
is more delicate than the nitro-prusaide of sodium. 


IV. TECHNICAL CHEMISTRY. 

mineral Cireen Free front Arnealc. — Struve 
(dreAie d. Pharm. Bd. cliv. s. 42) gives an analysis of 
this colour which has been in use in Germany for the last 
three years as a substitute for Schweinfurt green. Its 
composition was as follows : — 


Chromate of lead . . , 

, # 

13-65 

Basic carbonate of copper . 


80-24 

Oxide of iron . 

, a 

0-77 

Carbonate of lime . 

• 

2-65 

Moisture . . . . . 

t • 

2-58 


99-89 

This colour, although it has not all the beauty of the 
Schweinfurt green, is recommended as being free from 
arsenic ; but it is not altogether harmless, and therefore 
must not be used in confectionery or the like. 


MISCELLANEOUS. 


Mil|,ni«-tit of Oat from America to London. — 

"We saw yesterday at the passenger station of the Penn- 
sylvania llailroad, at Eleventh and Market-street, a 
number of wrought iron cylindrical vessels, which, we 
were informed, contained compressed gas. Upon further 
inquiry we learned that Mr. Williams, who had fitted up 
the cars on the Pennsylvania Centrul Railroad for burning 
gas, had also taken a contract from Hathaway and Leach, 
of this city, for fitting out a number of cars to be used 
on the street railways in London. These cylinders had 
been sent to the railioad workshops in Altoona, to be filled 
with gas by menns of the company’s apparatus there ; so 
that before long we may expect to hear of American street 
railway cars in London, lighted with gas made at the foot 
of the Alleghany mountains . — Philadelphia Gazette. 

tircat salt Luke. — Away out in the Western wilds* 
some three hundred miles beyond the Rocky Mountains! 
and amidst other and loftier mountains still, there exists 
one of the most remarkable natural curiosities in the 
world — the Great Salt Lake. All the streams and rivers 
which run into Salt I.ake have their sources in the Great 
Basin, and what is remarkable, none of them find their 
way out of it. There arc no outlets to the great lake. It 
receives the waters of several large rivers, swollen annually 
by their mountain tributaries, but in no very extensive 
degree are the waters of the lake increased during the 
seasons of the most copious flowing of these rivers. Great 
Salt Lake, according to the United States Government 


survey, which was completed in 1850, is two hundred and 
ninety-one miles in circumference on the shore line. The 
water of the lake is salter than any other upon the face of 
the earth. Persons engaged in boiling salt on the shores 
of the lake say that three buckets of the water dipped 
out of the lake and boiled in an open wooden trough, with 
a sheet iron bottom, will yield one bucket of salt ; or, in 
other words, that it is one-third salt. The analysis of the 
water made under the United States survey in 1830 says 
that the water contains more than twenty per cent, of pure 
chloride of sodium, and about two per cent, of other salts, 
making one of the purest and most concentrated brines 
known to the world. The specific gravity of the water is 
verygieat; this in the same analysis is given at 1-170, 
water being icoo. The water is so heavy or buoyant that 
a person bathing in it can sit upright, with head, shoulders, 
and arms out of the water, like sitting on a rocking chair ; 
and a person can lie on the surface with head, hands, and 
feet out of the water. In the lake the colour of the water 
is a very deep dark blue, much more so than the oceaD, 
but when taken in the hand it is transparent. 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. fid., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Purt I. of the 
present Volume is now ready. 

V All Editorial Commanicatia n* are to be addressed to Mr. Crookes, 
and Adrertitemerd* and Butmitt Counnunicationt to tbc 1 'i llMiits, 
Onirrix, lions * Co., at tko Office, 10, Stationers' Ua.ll Court, 
London, E.C. 


*. • In publishing letters from our Correspondents we do not thereby 
adopt the views of tbo writers. Our intention to give both sides of » 
question will frequently oblige us to publish opinions with which we 
do not agree. 


Vol. II. of the CllRMtcsi. News, containing a copious Indox, is now 
ready, price iz<. , by post, lx*. 8<f., handsomely bound iu cloth, gold 
lottcred. The case* for binding may be obtained at our Office, price 
It. 6d. Subscribers may have their copies bound for x«. if scut to 
our Office, or, if accompanied by a cloth case, for 6 d. A few copies of 
Vol. 1 . can still be bad, juice io». 6 . 1 . , by post 11#. id. Vol. Ilf. com- 
menced on January 5, 1S61, and will be complete. in x6 numbers. 


En-atum . — It was obviously a slip of tlie pen on the part of the 
author. 

Qvrri*t . — Wo will enquire Into the matter, meantime you will te 
quito safe in denying it. It is a disgraceful trade puff. 

ir>«. Fox. — Wo do not think it is yet. published, but will enquire. 

Shopkeeper. — Heat It with wafer containing a bichromate of potash 
and sulphuric acid sufficient to colour It an orange yellow-, 

H r . Fliejht. — Received. Apply nt a second-hand Ixrokscllci-’a. 

Apollo —Try lard and cod-liver oil proj>erly scented. 

X. Y. X. — "The Giessen Outlines of Chemical Analysis,” and 
“ Fowucs' Chemistry,” lire tho best liooks you can have for your 
purpose. Study Dr. Frankland's Lectures, which we are now- publish- 
ing, and spend ns much timo as possible iu experimenting and taking 
notes In the laboratory. 

0. F. B. — J. A. T ) — Wo regret that wo must again declino our 
corrcsjKiiulent ♦' communications. There arc toe many demands upon 
our space to allow of its being filled with purely theoretical speculs* 
tion*, unsuppoi ted by experiments. 

11 " L. C.—i. Apply to Messrs. Home and Thornthwaito, Newgate 
Street, or to Carclla, Hatton Garden, x. Chromate of lime is a definite 
compound ; it may bo prepared by mixing mon. chromate of potash 
with chloride of calcium, when it falls down as a pale yellow 
precipitate. 

A'., Cott of Oxygen Prepared by Diferent Method*. — Oxygen prepared 
from chlorate of jiotash, costs per cubic mfctre 10 francs. i*rej«arvd 
from biuoxido of manganese. It ci-sts 4 francs 87 cents for tbc sxtro 
quantity. From sulphuric acid (Doviilc's method), tho cost is n-t 
more than 1 franc, supposing tho sulphurous acid produced to ho 
valueless. If tho latter be utilised iu any way, tho J>rice would bo 
■ till further rcducod. We picsutue you must got tho apparatus msdc 
to order. 
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SPARKS & SON, 

INVENTORS OF THB 

INDIA - RUBBER URINALS 

FOB 

Malo and Female Railway Travellers, Invalids, 
and Children. 

These Urinals are mado on the most approved principles, and all arc 
fitted with the recently-invented valve, which will not allow any return of 
water by the upper port, by being placed In any position, and from their 
Improved construction, oro better than any similar articles at present in use. 

A liberal discount to the Modi cal Profession. Descriptive Circulars and 
Lists of Prices sent per post. 

Hospitals, Infirmaries, and Unions supplied oh the best terms with every 
article for the uso of the sick and Invalided. 

SPARKS AND SON, 

Patent BtmoiCAL Tncsi and Baxdaof. Makers, 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 

PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 o.p., 21^. net Cash. 

TIub quotation admits of neither credit nor discount, and Is. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT & CO. 

OLD FURNIVAL’S DISTILLERY, HOLBORN. 



PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACKFRIARS ROAD, S. 

THE TRADE SUPPLIED WITH CHKMICAI8 AT LOW CASH PRICES. 
Pure Chemicals for Analyses.— Prico List on Application. 
Shipping Orders Promptly Executed. 


Just 
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fpHE Wonderful Success of Messrs. GABRIEL’S PATENTED INVEN- 

-L TION unparalleled in Mechanical Dentistry, the rcmarkablo simplicity of arrangement, 
together with too extraordinary amount of comfort ctynvod by tho wearer, as well as tho perfectly 
itidwtrocliblo nature and purity of tho materials employed, havo produced the usual results In 
such cases— cot tain persons, unable to adopt Messrs, (labriol's Improvements, have Imitated 
thrir advertisements so as to lead the public to believe they are authorised to do no. Messrs. 
Gabriel, therefore, feel it incumbent on them to caution their patients tliat their inventions 
can only be obtained at their Advertised Establishments, as under, and that thoy will not bo 
responsible for any that are not so obtained. 

rPHE TREATISE, GABRIEL on tho “ LOSS and ONLY EFFECTUAL 

A MODE of RESTORING the TEETH explains their Patented System of Supplying 
Artificial Toelb, with Flexible Coralite Ouins as a base. Tho extraordinary advantages 
obtained by Gabriel's system are a perfect Set of Tooth, adapted with the utmost accuracy »>y 
a visit of an hour, without any operation, and without the uso of springs, wires, or any metals, 
Shan, odges avoided, and an amount of suction or adhesion perfectly astonishing obtained ; 
While their success is guaranteed in the most difficult casus even when other methods havo failed. 
They are not affected i>y tho ordinary changes of the mouth, or oven the loss of Teeth (if any 
newain), thus dispensing with the further services of tho Dentist. The best materials, which are 
warranted to remain pure and rwoct, only employed, white tho expense is oven less than half 
the ordinary co«t. References to patients and testimonial* may be seen. Insertion by tho 
Medical Profession and all interested Is particularly requested by Messrs. (lAnniri., Dentists to 
the Prince d'Ottajana. Established IS la. See Diploma. 

110, REGENT STREET, near the Quadrant; and 33 and 34, LUDGATE DILI,, City. 

AMERICAN MINERAL TEETH from Four to Seven and Ton Guineas per Set. 

Best in Europe ; Warranted. 

LIVERPOOL— 134, DUKE STREET. BIRMINGHAM— 65, NEW STREET 


PRACTICAL 

A Mr. HENRY 

prepared to give Instruction In every bran 
of Practical Chemistry, particularly In 
application to Modicino, Agriculture a 


CHEMISTRY.— 

MATTHEWS, F.C.8., U 
branch 

application to Mixlicfno.'^griuuUiue "and 
Commerce. For particulars and prospectuses 
apply to Mr. Henry Matthews, at the 
ibors ‘ 


Laboratory, 30, 
8quaro, Vt.C. 


Gower Street, Bedford 


WATER-GLASS, or SOLUBLE 

SILICATES of Soda and Potash, in 
large or small quantities, and cither solid or 
In solution, at ROBERT RUMNEY*8 Ardwick 
Chemical Works, Manchester. 

DINNEFORD'S 

PURE FLUID MAGNESIA, 

Sow perfect in Purity and Strength. 
‘'This solution may be fairly taken as a 
typo of what the preparation ought to bo.”— • 
Pharmaceutical Journal, May, 1848. 

In Dispensing Jars, for tho uso of Chemist* 
and Surgeon*, 

At per Gallon 9s. fid. 

Half-Gallon 5«. fid. 

From DiXNEroRD and Co., Chemists, 172, 
New Bond Street, London, and through all 
Wbolc*ale Druggists and Patent Medicine 
Mouses. 

T O B R A S S F OUN I) ERS, 
ENGINEERS. REFINERS, Ac. 

Tho PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call tho attention ef 
all users and shippers of 
melting pots to tho GREAT 
SUPERIORITY of the 
PATENT CRUCIBLES, 
which have been used 
during tho last three yean* 
by Mime of the largest 
mcltcrs in England and 
abroad. In addition to 
their capabilities of melt- 
ing an average of from 35 to 40 pourings, they 
are unaffected by chango of temperature^ 
never crack, but can be used till worn out, 
requiring only one annealing for several days* 
work, and become heated much more rapidly 
than ordinary pots, effecting thereby a 
SAVING of more than FIFTY PER CENT. In 
time, labour, fuel, nod waste. Tho Patent 
Plumbago (,’ruclblo Company also manufac- 
ture and import clay crucibles, muffles, 
portable furnaces, sublimate pans and covers, 
glass pots, all descriptions of fire-standing 
goods, and every requisite for the Assaycr 
and Dentist. 

For lists, Testimonials, Ac. apply to 
Battersea Works, London, S.W. 



T russes and surgical 

BANDAGES of every description, at 
tho Lowest Price consistent with tho u»o of 
good materiel and workmanship, ai HENRY 
COLWELL’S, 8, DAVIES STREET, BERKE- 
LEY SQUARE, W. Good Plain Tru.sea 16*. 
per dozen. Salmon's patent 27*., Colas’ 42s. 
Doublo Trusses charged a* two alngle ones. 
ELASTIC STOCKINGS. 

Anklets. Knee-piece. Legging. 
In Silk 4s. fid. 3*. <d. 3s. ad. 4*?0d? 

Cotton 3s. 3d. 2*. 6d. 2s. fid. 3s. Od. 

Stocking Bandage, 2d. per yard. Urinal*, 
6*., 8*., and 10*. fid. each. Every Article 
warranted perfect, and the cash returned if 
not approved of. 

Toat-offlcc Orders to bo mado payable at Old 
Civendiah Stroot. 

B unsen and kirchhofF’s 

SPECTRUM APPARATUS. — r. 
MEAGHER and Co. beg to inform Philo- 
sophical Instrument Makers, and Scientific 
Gentlemen, tliat they supply a very complete 
and compact form of this Instrument at a 
moderate prico. 

PHOTOGRAPHIC APPARATUS 
MANUFACTORY. 

1, Coppice How, ClcrkenweU, London, E.C. 
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> lio. 4. 4, is J. A.’* improved Spinal and Genera Invalid Couch and 

Carriage. The Couch has three distinct movements, so that a patient 
can be placed in any position ; it has also a Shifting Stand ior the 
room, upon largo cosy castors, so that the invalid can bo lifted with 
the Couch from its stand, placed upon the Carriage, and go out for 
an airing wheu required, without being touched. 

No. 8. in .1 A.’s Patent PorUhlo Equilibrium Carrying Chair, 
which enables au invalid, how -ver weighty, to ho carried tip and 
down stair* with poifort case and safety; thu Chair, always adjusting 
itself, enables the two pansout who <-arry to walk up and" down Htairt 
in tho usual way, quite orcct, with thoir arms straight down, which 
avoids any strain upon tho muscles. It is also a |>erfcct Easy Chair 
for the patient to sit in during tho day, the carrying handles being 
made to hcok on and off in an instant. 

No. 10, is J. A.'s improved Four-wheel Brighton Chair, which is mounted uj on Cand under springs, both 
liack and front, together with liis new wrought-iron perches or cranes, instead of the old-fashioned wood 
perches It is also tilted tor hand or pony, and is tho inoat elegant and easy Carriage in use. 

' No. U, i»J. A 'e impovcl TU'ee-whocl Albert Chair, without, or with, hood. It is elegant ami easy. 


Patent Graduating Elastic Spinal and General invalid Couch, wliicli is fitted up wjth two, ttirce, or four dbtuirt , 
'u valid can 1st adjusted ltni>oivoptlbly to any position without being toucncd by i lie nurse, and free from all 
uU Elastic Ventilating Mattress and liis Patent Elastic Adjusting Foundation, so that a patient cannot become 


J. ALDERMAN, 16 , SOHO SQUARE, LONDON. 


BACK XC MISERS OF THE “CHEMICAL NEWS." 

I N Consequence of the Increasing Demand for BACK NUMBERS of the 
"CHEMICAL NEWS.” and llio few copies which now remain in stock, it has liccu decided 
to incrca-e the pneo to Fourpcnco |>or Copy, for all nuiul>ers published anterior to No. 57. 

Nos. 2 and with Tillcquigc and Index to tlio First Volume, can not lie obtained separately. 
Vol. II., containing Nos. 27 to 50, at 12s. (Id. |icr Voit|ine. 

Or if sent by posh Wt o*trj|. 

Itccently published, in 1 vol. Svo., with 8 Plates, price 15*. cloth. 

■? X 1‘ H R I M KNTA 1. It K SEARCH KS in CHEMISTRY and PHYSICS. 

J By MIC1IAKI. FAUAi'AY. D.C.L., F.U..8. | Reprint; tl flow tliu r Philosophical 
Tr.ttneu ■lions ’’ of 1 S 21 1857 ; thu “Journal of the Koval Institution; the “ Philosophical 
Magazine," and oilier Publications. J 

“ In conclusion, wo can only repeat the asset tion with which we commenced this article: ! 
This is a book which ought to l>c in the library of every scientific man.” — Liteiarv Gazette. , 
Feb. 10, 1850. 

TAYLOR ii FRANCIS, RED I.IOJi COURT, pi-EET STREET, l-ON^OX. 

CHEMISTRY— UNITARY NOTATION. 

Just published, price 0d., rcadv gummed, a Complete 

LABELS for ' R \i A Q E N T S. i 

Also, on a Card, price 3d., or, op Paper, prico Id. 

of ATOMIC WEIGHTS of tho ELEMENTS. 



The above «ro specially intended to accompany Messrs. NORTHC'OTE anti CIIl'RCH’S | 
“Manual of Analysis” (Van Vi oral}. A considerable Reduction in Price will be mado to 
purchasers of 25 or more. 

OXFORD, ami 377, STRAND, LONDON : J. II. and J. PARKER. 
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HLOGGY BLACR J t \ K. 
Kj why use it? 

FRANK BAILEY, Twenty Years Practical 
Ink Manufacturer, can warrant hi* IM- 
PROVED FILTERED WRITING FLUID U> 
flow freely, never to thicken, and will turn 
intensely black. Sold by Stationcis an-* 
GhomisU. 

PcpAt ; 10. Cursitor 8ticet, Chancery Lane, 
Londop. 

K ENT’S PDAHMACEUTirAL 

PREPARATIONS OF BRITISH 
MEDICINAL HERBS.— -These Preparation* 
have received universal appro bad. n. out 
gained first Prizes at the London Great £r- 
hiUition in 1S5I, tho Paris Exhibition of 185b 
and also the Now York Exhibition. T h *7 
may Inj obtained ul Mr. W. Kent. Walibaio- 
lc-WiUoivs, Suffolk; or <>/ his Wholesale 
Agents. Ur. W. U- Buckles, Chemist, W, New 
Boud Sired; or Mr. C. F- Buckle, 3, North 
I’l.ico, Gray's Inn laiuo, L-uub.n 


ST. MARY’S HOSPITAL 
MEDICAL SCHOOL. 

PADDINGTON, W. 

pIIEMICAL DEPAltT.M ENT.— 

\J Tlte LABORATORIES, under the Dirte- 
tionof Mr. FREDERICK FIELD. F.R.&E..SI* 
now OPEN for Ucntlutiion rctpiiring Instruc- 
tion in Gcucral or Analytical CucniiftrT, 
Analyses, Assays, Ac. 
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The Lannt state* : — Till" is Superior to anything of tho kind known." 
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^2**jj***\ 

PATENT 
CORN FLOUR. 

Fiist of the kind Manufactured and Patented m the United Kingdom and F < anee, as 
explained with Engraving* in ** Tho Illustrated London News,” of May 20, 1800. Pr«|>arod 
without fermentation It is warmntod to keep eweet foryears 

It is respectfully suggested that the Trade Mark, and name in full should tic observed on 
each Package, as similar articles are sometimes substituted or recoin tuendod as ” the simo" or 
"a« good as Proven and Poison’s." 

BROWN AND POLSON, Manufacturers and Purveyors to Her Majesty, 

PAISLEY, MANCHESTER, DU CLIN, and LONDON. 


THE PATENT MICA LETTERS, 

FOB FIXINO EXTERNALLY ON SHOPS, WINDOWS, LAMPS. LANTERNS, Ac. 

ADVERTISING AND INDICATING, BY DaV OB NIGHT. 
Illuminated, i* Gold . or in Filter. 
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„ „ ,, 3d. por inch in Burnished Gold. 
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Prospectuses Free, per Post. 


SQUIRE & CO. f 82, KING WILLIAM STREET, LONDON BRIDGE. 


JOHN CLIFF & 0 0. 

(Into 8tcplicn Green Sc Co.) 


Manufacturing 

IMPERIAL 


Chemists’ Potters, 

POTTE R I ES, 


« • 
VII 


ESTABLISHED 1810. 



19, PERCIVAL STREET. (T.ERKKN WELL. 
LONDON, EX’. 

D IE SINKER, Seal Engraver, 

Metal Stumper, and Manufacturer of 
Metal Lnlxdi fur Patent and other Articles, 
and every deaertoflon of EMBOSSING. COPY- 
ING. and PIERCING PHKMSKft STAMPS. 
PUNCHES, PRESS TOOLS, Ac Cns*ta en- 
graved on King* or Beal* in the first style, 
price 8a each. 

DAVIS'S PATENT “SELF INKING" 
PRINTING P BESSES, for Proscription 
Wrapper*. Ac. A Lever Em hi losing Pros* and 
Die Complete, 15a. Linen Stamping Ink, m 
supplied to her Majesty’s Regimental 8 tore*, 
to lie used with all kinds of Stum pa. Stool pen*, 
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*,* Price lists Free per Post. 


Rap taro*. — by Her .Majeity’* 
Royal better* Patent. 

HITE’S MOC-MAIN 

LEVER TRUSS (perfected and exhi- 
bitod in theorem Exhibition, 1851), l» allowed 
by upwards of 240 Medical Gentleman to bo tho 
most effective invention in the curative treat- 
ment of HERNIA. The uso of a stool spring, 
so hurtful in its effects, is here avoided ; a soft 
bandage being worn round tho body, while tho 
requisite resisting power is supplied by tho 
MOC-MAIN PAD and PATENT LEVER, 
fitting with so much ea*e and closeness that 
i t cannot bo dctoctod, and may bo worn during 
sleep. A descriptive circular may bo bad, and 
( tho Truss (which cannot fail to lit) forwarded 
i by post, on the cireuinforenco of tho hotly, 
two inches below the hips, being sent to tho 
Manufacturer, 

MB. JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, Ids., 21a., 28s. 8d., 
and Sis. bd. Postage, la. 

Price of Double Trnss, Sis. Cd., 42s., and 
54*. <kl. Postage, Is. Sd. 

Prico of an Umbilical Truss, 42s. and 52s. W. 
Postage. Is. lOd. 

Post Office Orders to bo mado payablo to 
JOHN WHITE, Post Office, Piccadilly. 

ELASTIC STOCKINGS, 

KNEE-CAPS. Ac. for VARICOSE VEINS, and 
all ewes of WEAKNESS and SWELLING of 
the LEGS, SPRAINS, Ac. They are porous,- 
light in texture, and inexpensive, and are 
drawn on like nn ordinary stocking. Price, 
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JOHN WHITE, Manufacturer, 
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MEDICAL FITTER. 

F B. WALTERS, 51, GREAT 

. QUEEN STREET. LINCOLN’S INN 
FIELDS. LONDON, W.C., Manufacturer of 
Shop Fittings in general, Dcnlor in Medical 
Glass, Earthenware, and every description of 
Shop requisite. Medico! Lilrolliiig, Writiug aud 
Embossing on GIiub, Ac. 

Phui» and Estimate* furnislied for SHOP 
FRONTS, and fitting up Surgeries, Chemists' 
and all kinds of simps, complete, in town 
and country. First * rate workmanship 
guaranteed. 


LAMBETH, S. 


L. OERTLING, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully informs his friend* that ho has entered into Partnership with Mr. Edward W. 
Ladd, of No. 1, Old Jewry, Bullion Balance Maker to the Bank of England, aud Hydrometer 
Maker to tho Honourable Board of Inland Revenue, and that in. future, the business will 
be conducted under the Firm of 

LADD AND OERTLING, 

at No. 19 2, BISHOPSGATE STREET, E.C., 

where the Balance DEPARTMENT will still bo turdor tho special Superintendence 

of L. OERTLING. 
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Drngrgists. 

Brown' t Cantharidine Blistering Tissue, 
rairmo non mi CAKrasjuDixE. 

A N Elegant Preparation, vesi- 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Existence of a New Element, probably of the 
Sulphur Group, by WILLIAM CnooKKS. 

In the year 1850 Professor Hofmann placed at my 
disposal ' upwards of ten pounds of the selenifcrous 
deposit from the sulphuric acid manufactory at Tilkcrode, 
in the Hartz Mountains, for the purpose of extracting 
from it the selenium, which was afterwards employed in 
an investigation upon the sclcnocyanides. 1 Some residues 
which were left in the purification of the crude selenium, 
and which, from their reactions, appeared to eontuin 
tellurium, were collected together and placed aside for 
examination at a more convenient opportunity. They 
remained unnoticed until the beginning of the present 
year, when, requiring some tellurium for experimental 

S ' urposes, I attempted its extraction from these residues. 

knowing that the spectra of the incandescent vapours of 
both selenium and tellurium were free from any strongly- 
marked lines which might leud to the identification of 
cither of these elements, it was uot until I had in vain 
tried numerous chemical methods for isolating the 
tellurium which I supposed to be present, that the 
method of spectrum analysis was used. A portion of 
the residue introduced into a gas-tlamc gave abundant 
evidence of selenium; but as the alternate light and 
dark bands due to this clement became fainter, and I 
was expecting the appearance of the somewhat similar 
but closer bands of tellurium, suddenly a briyht-yrecn 
line flashed into view and quickly disappeared. An 
isolated green line in this portion of the spectrum was 
new to me. I had become intimately acquainted with the 
appearance of most of tho artificial spectra during many 
years’ investigation, and had never before met with a 
similar line to this ; and as, from the chemical processes 
through which this residue had passed, the elements 
which could possibly bo present were limited to a few, 
it became of interest to discover which of them occa- 
sioned this green line. 

After numerous experiments, I have been led to the 
conclusion, that it is caused by the presence of a new 
element belonging to the sulphur group ; but, unfortu- 
nately, the quantity of material upon which I have been 
able to experiment has been so small, that I hesitato to 
assert this very positively. I am, however, at work 
upon some of the selenifcrous deposit itself, and hope 
shortly to be able to speak more confidently upon this 
point, as well ns to give some account of its properties. 

In the purest state that I have as yot succeeded in 
obtaining this substance, it communicates as definite a 
reaction to the flame os soda. Tho smallest trace intro- 
duced into the burner of the spectrum apparatus giviug 

1 Quarterly Journal of the Chemical Society, iv. 12, ami "Omolin’s 
Handbook" (Cavendish Society’s transition), vUL 112. 


rise to a brilliant green line, perfectly sharp and well 
defined, upon a black ground, and almost rivalling the 
Na line in brilliancy. It is not, however, very lasting : 
owing to its volatility, which is almost as great as that 
of selenium, a portion introduced at once into a flame 
merely shows tho line as a brilliant flash, remaining only 
a fraction of a second ; but if it be introduced into the 
flame gradually, the line continues present for a much 
longer time. 

The properties of tho substance both in solution and 
in the dry state, as nearly as 1 can Vptke out from the 
small quantity at my disposal, are the following : — 

1. It is completely volatile below a red heat both in 
the elementary state and in combination (except when 
united with a heavy fixed metal). 2. From its hydro- 
chloric solution, it is readily precipitated by metallic zinc 
in the form of a heavy black powder, insoluble in tho 
acid liquid. 3. Ammonia added very gradually until in 
slight excess to its acid solution gives no precipitate or 
colouration whatever, neither docs tho addition of car- 
bonate or oxalate of ammonia to this alkaline solution. 
4. Dry chlorine passed over it at a dull red heat unites 
with it, forming a readily volatile chloride soluble in 
water. 5. Sulphuretted hydrogen passed through its 
hydrochloric solution precipitates it incompletely, unless 
only a trace of free acid is present ; but in an alkaline 
solution an immediate precipitation of a heavy black powder 
takes plaoc. 6. Fused with nitre and carbonate of soda 
it becomes soluble in water, hydrochloric acid added in 
excess to this liquid producing a solution which answers 
to the above tests 2, 3, and 5. 

An examination of these reactions shows that there 
are very few elements which could by the remotest 
possibility be mistaken for it. 

The accompanying list includes every clement, with 
the exception of the gases, bromine, iodine, and carbon. 
Opposite tho name of each I have placed the number ot 
tho reaction which eliminates it from the list of possible 
substances, taking great care, in every case, to give the 
benefit of any doubt which might arise, on account of an 
imperfectly known or doubtful reaction, in favour of the 
opposite opinion which I desire to prove, and in cases 
where several reactions would prove the same thing 
only making use of the most trustworthy. 


, 5, Aluminium. 

»> 5 . 

Didymium. 

Antimony. 

*. 5 . 

Erbium. 

Arsenic. 

1, 

Gold. 

,, 3, 5, Barium. 

*» 

llinenium. 

, 3, 5, Beryllium. 

1* 

Iridium. 

, Bismuth. 

*> 

Iron. 

, 2, 5, Boron. 

>> 5 > 

Lauthanium. 

i, Cadmium. 
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Leud. 

5, Ciesium. 
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Lithium. 

1, 3, 5, Calcium. 

2. 5 . 

Magnesium. 

i, 5, Cerium. 

1. 

Manganese. 

1, Chromium. 
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Mercury. 

1, ] Cobalt. 
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Molybdenum. 

1, Copper. 
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Nickel. 
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Niobium. 
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Sulphur. 
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Norium. 
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Tantalum. 


Osmium. 


Tellurium. 

I, 

Palladium. 

». S» 

Terbium. 
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Phosphorus. 

i» 5 . 

Thorium. 

i» 

Platinum. 

i> 

Tin. 

a. 

5, Potassium. 

it 

Titanium. 


Rhodium. 

». 

Tungsten. 
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Ruthenium. 


Uranium. 


Selenium. 

>> 

Vanadium. 


5, Silicium. 

>• S> 

Yttrium. 


Silver. 

. 

Zinc. 

*. 

5, Sodium. 

>> St 

Zirconium. 


3, 5, Strontium. 




There are, therefore, left the following, amongst 
which, if already known, it must occur : — Antimony, 
arsenic, osmium, selenium, and tellurium ; and although, 
to my own mind, many of the reactions detailed above 
are sufficient proof that it cannot be one of tho first 
V three elements, yet 1 have thought it better to let them 
'pass. m 

Each of the above five bodies, both in the elementary 
state and in combination, has been rigidly scrutinised, in 
tho spectrum apparatus, by myself and many friends. 
Not a trace of sucii a lino is shown by cither of them in 
tho green part of the spectrum. Antimony, arsenic, and 
osmium, in fact, giving continuous spectra, in which 
every colour is visible. Tho remaining elements, sele- 
nium and tellurium, might almost be dismissed unchal- 
lenged, inasmuch as 1 was first led to the examination 
by finding that it was not cither of these. Nevertheless, 
I have, as stated at the commencement of this paper, 
repeatedly examined their spectra, and find no trace of 
such a line, the alternate light and dark bands in tho 
almost continuous spectra of selenium and tellurium 
forming, in fact, so strong a contrast to the one single 
green ray of the new substance, that the latter may 
readily be detected in the presence of an enormous excess 
of either of the former. 

In order to remove any remaining doubt which there 
might bo ns to the green line being due to any of the 
elements mentioned in the above list, I have moreover 
specially examined the spectra produced by each of 
these bodies in detail, either in their elementary state 
or in their most important compounds. Many of them 
give rise to spectra of great and characteristic beauty, 
but none give anything like the green line, nor, m 
fact, is there any artificial spectrum except that of sodium 
which equals it in simplicity. 

There still may be urged the possibility of its being 
a compound of two or more known elements, or an 
allotropic condition of one of them ; a moment’s thought 
will, however, show that neither of these hypotheses are 
tenable. They would in reality prove wlmt they arc 
raised to oppose, for nothing less could follow than a 
veritable transmutation of one body into another, and 
a consequent annihilation of all' the groundwork upon 
which modern science is based. If an element cun be so 
changed as to have totally different chemical reactions, 
and to have the spectrum of its incandescent vapour 
(which is, par excellence, an elementary property) 
nltered to an appearance totally unlike that given by its 
former self, it must have been chungcd into something 
which it originally was not. 

1 he method of exhaustion, which I have adopted to 
prove the elementary character of the body which com- 
municates this green lino to the spectrum of the blue 


pas flame, 1 may seem unnecessary, as well as unchcmical 
in the present state of the science. I was, however, 
obliged to rely upon what I may call circumstantial 
evidence of its not being a known element, owing to the 
very small quantity of substance at my command— I 
believe I over-estimate the amount which I have as yet 
obtained at two grains — which precluded me from trying 
many reactions. Tho method of spectrum analysis, 
adopted to prove the same fact, although perfectly con- 
clusive to my own mind, might not have been so to 
others, unsupported by chemical evidence. 

The following diagram will serve to show the position 
in the spectrum which the new green line occupies with 
respect to tho two lithium and the sodium lines : — 

Li a Li£ N.ua 


New 

green lino. 

For confirmatory experiments on many of the obser- 
vations mentioned in this paper I am indebted to my 
friend Mr. C. Greville Williams. The detailed examina- 
tion of tho various spectra are at present being jointly 
pursued by us, and will be published ns soon as completed. 


On Certain Pr»]>crtics of the Platinum Metals, 
particularly Jtuthenium, by I)r. C. Claus. 

In my paper 5 on tho platinum residues, I observed that 
if M. Devillo had had tho idea of presenting to the 
Paris Exposition large quantities of iridium instead of 
aluminium, and had he bestowed on the former all the 
trouble and expense he had given to the latter, it is pro- 
bable that iridium would have ranked among the mod 
useful metals in a way impossible to indicate beforehand. 
Scarcely a year has passed, and this conjecture has been 
confirmed in the most positive manner, thanks to the 
ingenuity of M. Deville and his colleague. 

The new work of these remarkable chemists ought 
undoubtedly to mark an epoch in the history of platinum, 
and promises a brilliant future to this metal. Platinum, 
in fact, in consequence of these discoveries, will be 
applied to many more purposes that at present ; for its 
high price Aught to be greatly reduced, by the new 
method of fusing the ore. The old method for obtaining 
this metal in a solid nnd malleable state, was so compli- 
cated, expensive, and protracted, that it considerably 
raised the price of the metal relatively to that of the 
j ore, and, consequently, in spite of its valuable qualities, 
the use of platinum was almost entirely restricted to 
chemical laboratories. The price of platinum ought t' 1 
be still further diminished by a circumstance observed 
by the above-mentioned chemists, — that is to say, that 
the metals associated with platinum in the ore, with the 
exception of iron ,and osmium, cause no diminution by 
their mixture, to its valuable properties; they even 
enhance them, so much so, indeed, that platinum alloys 
with from io to 25 per cent of iridium, a metal not 
utilised till then, resist almost all reagents. Whence 
the residuums of platinum, so rich in iridium, os well ns 
the useless osmide of iridium, arc used for the prepara- 
tion of platinum utensils. We havo thus discovered an 

1 I need Boarv <dy add Hint tho line is quite distinct fmn> either of 
tho green or blno lines scon in tv gas flume which is undeufoieg 
complete conityiistiou. It is, moreover, fur more brilliant thou ihe«e. 

* IJcbig and Woohier's, Annaltn ttcr Chctaie v.nd Fhamanc, c. Tii. 
P- >46. 
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unexpected use to which iridium can be put ; and it is 
likely, that ere long we shall learn other applications 
of it. 

But there are reasons why the price of platinum is 
maintained so high as greatly to limit its application ; 
these reasons are, — first, the rarity of platinum ore, and 
then the expense of extracting it. As to the first 
objection, Russia (which yields most platinum) contains 
a quantity of this metal, the amount of which is not yet 
estimated. With the increasing demand for this metal, 
careful researches will multiply the number of known 
platiniferous localities, and will cause a reduction in its 
price. As to the expense of washing platiniferous 
sands, it can be notably diminished by establishing new 
and less imperfect machines than those at present in 
operation. The chemico metallurgic question having 
been resolved in so brilliant a manner by the French 
chemists, the Russian technologists and the members of 
our mining corps should aid in perfecting the mechanical 
appliances. 

For the application of platinum for divers purposes 
tho purely chemical study of its properties and the 
accompanying metals is not less im]>ortaut than the 
metallurgic question. The great Swedish chemist, 
Berzelius, who, at the suggestion of tho Russian 
Government, occupied himself with this question, treated 
it with great ability. He succeeded, in fact, in a com- 
paratively short time, and with rare skill, in creating a 
completely new science in respect of these metals, in 
spite of the little material available for his researches. 
His very exact works form the only basis of all subse- 
quent researches. Nevertheless, the modesty of this 
gredt chemist made him add, at tho end of his long 
paper : — “ My experiments have thus elucidated this 
question. However, they can be regarded only as the 
first outline of the history of the metals associated with 
platinum, and also of those which may yet bo met with, 
— a history whose development is as extended ns 
difficult.” The French chemists, besides their fortunate 
solution of tho metallurgic question, are also occupied 
with the exclusively chemical one, and have set forth, in 
this respect, many important data. 

Their intention is, in the first place, to obtain general 
results by comparing these metals with others ; they 
admit that the six known platiniferous metals, from a 
certain point of view, may be rightly considered 
as forming a separate nnd well-defined group. 
According to this view osmium, so remarkable for its 
properties, would be the metalloid of tho platinum 
scries, a consideration which, though very suggestive, 
appears illusive when the question is examined more 
closely. On the other hand, each metal of the platinum 
series is allied by certain analogies with some metal of 
another scries. Thus platinum is allied to gold nnd 
iridium, palladium to silver, ruthenium to tin. We 
cannot deny the existence of these analogies, neverthe- 
less I think I am justified in attaching no great import- 
ance to them, and I am very decidedly in favour of the 
first part of our author’s account ; in fact, as I have 
always expressed myself on this subject, I consider the 
platiniferous metals as forming an isolated metallic 
group, inseparable, and solidly constituted. Nature 
itself, however, gives indications which furnish us with 
the means of comparing them with the other metals. 
In fact, in natural platinum mines, ns well as in all those 
which generally contain platinum, osmium, and iridium, 
we constantly find iron, manganese, copper, and often 
even gold. It cannot be imagined that these mctuls, 
so constantly associated together in platinum mines, 


should come there in nn accidental manner, but form 
alloys according to certain relations of analogy. These 
analogical relations, of which I shall have occasion to 
speak by-and-by, do undoubtedly exist. It has been 
proved that osmide of iridium is not, as was at first 
believed, a chemical combination of equal parts of osmium 
and iridium, by equivalent, but rather a platinum ore, 
in which the metals generally found in soluble platinum 
ores exist in excess : thus, in tho osmide of iridium, 
either osmium or iridium predominates, while it is 
platinum in the soluble ore. There is yet a third platinum 
ore, irite, which my friend M. Herrmann, of Moscow, 
hasstudied, and which, according to his analysis, is found 
to be a combination of oxidised platiniferous metals with 
the oxides of iron and chromium. Nevertheless, I think 
myself justified in doubting the existence of this ore, 
not only because such a combination does not appear 
likely to take place, but because that so complicated a 
mixture ns the platinum residuum should, by so simple a 
process, eliminate a pure mineral. In short, by exactly 
following M. Herrmann’s method, I have obtained a sub- 
stance in spangled powder possessing the properties which 
M. Herrmann attributes to irite, and which, upon close 
examination, proves to be a very complex mixture, tho 
greatest part of which consists of fine spangles of 
osmide of iridium nnd of chrome iron ore. 

In my assays of 1854 I attempted the grouping of 
the platiniferous metals. Having since enlarged my 
experience on this subject, I again undertake this labour, 
with certain modifications. 

(To bo continued.) 


On a Series of New Combinations of Ammonia, Picrie 
Acid, and Metallic Bases,' by M. CAREY Lea. 

In a paper published in this Journal, vol. xxvi. p. 379, 
for 1858, I described two compounds of picric acid and 
ammonia with copper and nickel respectively, and 
mentioned their instability and the great difficulty of 
obtaining them in a state of tolerable purity. Since 
then I have found that many other metals form com- 
pounds of a similar nature, nnd have succeeded in 
obtaining several of them sufficiently pure for approxi- 
mate analysis. The results obtained arc given below. 
Other investigations are in progress, and I hope to 
communicate them hereafter. 

When a metallic salt is precipitated by ammonia, and 
a largo excess of the precipitant added, a more or less 
complete solution of the precipitate is frequently 
obtained, especially if a considerable quantity of 
nmmoniacal salt bo present. I have found that these 
ammonincai solutions, when treated with an alkaline 
picratc, for the most part yield nn immediate precipitate, 
containing the elements of a metallic picrate united with 
those of ammonia. These precipitates are often very 
beautiful ; they are generally yellow or yellowish, 
somewhat solublo in the mother liquid, or in strong 
ammonincai solutions, by aid of heat, nearly insoluble in 
water, nnd decomposed by it very readily, especially if 
it be present in quantity, or heat be applied. Thrown on 
a filter and washed, the picric ncid, ammonia, and some 
portion of undecomposed salt in solution pass through, 
while the greater part of the metallic oxide remains on 
the filter, and with sufficient washing is perfectly’ freed 
from picric acid and ammonia, and presouts the appear- 
ance of a pure hydrate. 
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The analyses of tlicso substances were raado in the 
following manner : — It was found desirable that 1 Hi fore 
the ammonia and metallic oxide were determined, the 
whole of the picric acid should first be removed. This 
was effected by adding chlorhydric acid to a weighed 
quantity of the substance, carefully dried, and evapo- 
rating to dryness at a gentle heat. Ether, which must 
be anhydrous, or nearly so, was added in the proportion 
of 15 to 18 grammes to 6 or 7 grammes of the salt used, 
detaching the dry crust and breaking it up to powder 
with a glass rod, that every part might be brought 
thoroughly in contact with the ether. After stauding 
ten minutes, the ether was poured off, a fresh quantity 
added, and a large beaker was inverted over that which 
contained the substance undergoing analysis. After a 
lapse of three or four hours, the liquid was poured off, 
a third, and, if necessary, a fourth quantity added in the 
same way. The decantation is effected with the greatest 
ease, ns, if the ether is sufficiently strong, the chlorides 
remain nearly or quite dry at the bottom. It was found 
that by this means the picric acid could bo separated 
with sufficient exactness to afford a tolerably correct 
estimation of its quantity, a careful trial with a weighed 
quantity of perfectly pure picric acid showed that the 
result fell a little under the truth by reason of a small 
loss arising from minute portions of the acid remaining 
undissolved. On the other hand, no chlorides are dis- 
solved when the operation is projjcrly performed ; the 
etherial solution evaporated to dryness, and the residuo 
dissolved in water, was not troubled by solution of nitrate 
of silver. 

The operation requires nice manipulation, otherwise 
the loss of picric acid is considerable, and if the ether be 
not sufficiently anhydrous, portions of the chloride may- 
be removed by it. 

In this manner the quantity of picric acid was deter- 
mined, and from it was calculated the quantity of the 
group C la II 2 N 3 0 , 4 , or picric acid minus the equivalent 
af hydrogen, which is replaceable by a metallic oxide ; 
in other words, the group which, by union with a 
base, forms a picrate, or, by union with hydrogen, forms 
picric acid, l’rom the residue umlissolved by r the ether, 
the ammonia was determined, cither by distillation with 
solution of caustic soda, or by precipitation with 
bichloride of platinum. From another portion the 
metallic oxide was found by appropriate means. 

As far as examined, the ammonia picrates all contain 
more than one equivalent of ammonia, and arc repre- 
sented either by the formula : — 

. C ls O or 3 NiG[mO . 0 ] 

Ammonia-picrute of Silver. 

Nitrate of silver, dissolved in water, and treated first 
with excess of ammonia, and the resulting clear solution 
mixed with cold saturated solution of picrate of ammonia, 
gives immediately an abundant, higl.ly-crystalline, light 
yellow precipitate of ammonia picrate of silver, which 
is to be thrown upon a filter, thoroughly washed with 
dilute ammonia, aud dried m vacuo over sulphuric acid. 

It is to be observed that in the formation of this, as 
well ns of all the other salts here described, the metallic 
solution must invariably be in excess, to check as far as 
possible the precipitation of picrate of ammonia together 
with the compound sought. I have shown in a paper 
intended to be read at the same time as this, 1 that if an 
alkaline picrate bo poured into an alkaline solution, a 

1 ^ American Journal 0/ Science «mi Art, p. 7 j. 


precipitate of alkalino picrate takes place. "When the 
alkaline solution is strong the precipitate is immediate, 
and in the nmmoniacal solutions used in the preparation 
of these salts any excess of ulkalinc picrate would hill 
w ith thcammonia-picrate. Even with every precaution, 
it is difficult, and in some cases apparently impassible, 
to obtain the ammonia-picrate perfectly free from this 
impurity. 

(To bo continued.) 


On the Incineration of Filters. 

The great difficulty' with which, in many cases, the last 
portions of the carbon of a filter are consumed when 
ignited in a porcelain crucible, is a fact well know n to 
analysts. It docs not appear, however, that the follow- 
ing simple method of obviating the difficulty— as prac- 
tised in the laboratory of Professor Scheerer, in Freiberg 
— lias ever received the publicity- which it deserves. 

Whenever a filter upon which a substance capable of 
injuring platinum 1ms been collected has to be incinerated, 
the porcelain crucible or capsule in which the process is 
to be conducted should bo placed within a vessel of 
platinum of similar form, aud the whole ignited in the 
usual way. 

Whether the greatly accelerated rapidity of combus- 
tion of the carbon which ensues depends upon a more 
equable distribution of heat brought about by tho 
greuter conducting power of the metal — ail explanation 
which is current for the somewhat analogous case of 
copper-coated glass flasks, or whether, as seems probable, 
the power of tho porcelain vessel to absorb heat be 
really increased by tho interposition of the platinum; 
whether both these causes bo of influence, or the result 
depend upon another less apparent reason, or, finally, 
whether vessels of sonic other metal would not be prefer- 
able to those of platinum, aro questions which wc do not 
propose to discuss in this connection. Wc desire only 
to give currency to the fuct to which attention has bec'u 
called, feeling assured that tho chemist who has once 
employed this method to destroy a refractory filter will 
ever afterwards bear it in mind . — American Journal of 
Science and Art. 
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On the Relations of certain Yellow Vegetable Dyes, 
by John Galletlt. 

PnoFF.sson Boi.i.f.y has recently published a paper to 
show that Hlasiwetz was right in regarding the colouring 
matter of Persian berries as identical with that of 
quercitrin bark. Hlasiwetz assumes their identity 
mainly from their similar elementary composition, 
having only examined quercitrin; while Professor Bolley, 
at a former period, has made an examination of quer- 
citrin, and has now undertaken an investigation of 
Persian berries, with the special object in view of 
removing any discrepancies in the way of these colouring 
matters being considered identical. I wonder, then, 
thut he has furnished 110 explanation of the very con- 
siderable differences which exist between the published 
accounts of tlicso bodies. 


8 Itoivt before the Cliomical Society, and published in the Quarterly 
Journal of thr Chemical Society, January, 1S61. See ;c!#o an abstract in 
CiuatiCAL Knvff, Decembers, i860. 


Digitized by Google 


} On the Action of Carbonate of Soda on Cast Iron. 


Hlasiwetz has made many valuable observations on | 
various glucosidcs, and, amongst others, the important 
fact that when several of them are decomposed, by 
boiling with a little dilute sulphuric, acid, they yield, 
besides the glucose, a body which, on heating with , 
potash, gives phloroglucine ; and this phloroglucine has 
the same composition, whether obtained from phloridzin 
or any variety of quercitrin ; and when it is known 
that phloridzin is obtained from several species, and 
quercitrin from plants very distantly related, the subject 
appears well worthy of attention. 

Hlosiwctz regards as a variety of quercitrin a body 
which j’ields glucose nnd quercitrin, in whatever pro- 
portions these are obtained from it. Thus, one variety 
may contain only one equivalent of glucose, others 
two or three equivalents, combined with quercetin, the 
quercetin not being subject to any variation. It is, therc- 
foto, perhaps of little use to point out that xnnthorhntnnin 
contains, when dried at the same temperature, onc-half 
per cent, more hydrogen, and one per cent, less carbon 
than the qucrcctiu of which tho analyses arc given in 
Hlasiwotz’s paper. It would appear also that quercitrin 
docs not lose its water of crystallisation at temperatures 
corresponding with xanthorhamniu. 

Professor Bolley has not remarked that lligaud found 
quercitrin to be nearly insoluble in cold, and sparingly 
soluble in boiling water, while xanthorhamnin dissolves 
in cold water in large quantity, and in boiling water so 
abundantly that it is difficult to make a saturated 
solution. 

The proportion of sugar which xanthorhamnin yields 
is very different from that of any variety of quercitrin, 
thus : — 

First kind. Second kind. Third kind, 
lliasiwot/. lligand. Kawalior. 

Glucose . 27*87 44*ts 56*3 per cent. 

Quercetin — 61*40 — „ 

Xanthorhamnin yields: — 

Glucose . . .68 per cent. 

Rhamnetin . . 41 „ 

Supposing quercetin and rhamnetin the same, it would 
require about four atoms of glucose to one of rhamnetin, 
and then the calculation for the elementary composition 
would not correspond with the analyses so closely as 
tho closely-agreeing numbers obtained on analysis 
require, while the water of crystallisation would be fully 
twenty atoms, — an unusually large number for this class 
of substances. 

Quercetin and rhamnetin agree well enough in ele- 
mentary composition, but not in properties, tho former 
dissolving readily in alcohol, giving small, lemon yellow 
crystals; while, on the other hand, rhamnetin is almost 
insoluble, and gives at most a little flocculent matter, 
which the microscope alone could resolve into crystals. 

Altogether, the bodies are quite distinct, ns fur as they 
have yet been investigated. Piemen tary composition 
cannot be considered of much value in identifying bodies 
of this class, ns they mostly have very closely-correspond- 
ing compositions. 

Professor Bolley remarks that Illasiwctz regards 
chrysorhamnin and rhamnetin as identical. I did not 
observe this in reading over Hlasiwetz’s paper, but Pro- 
fessor Bolley seems to regard it as accurate. If this were 
the case the unripe berries would contain rhamnetin, 
which, as they ripened, combined with glucose, nml 
became converted into xanthorhamnin, which can again 
yield tho lhamnin by boiling with dilute acid. So 
importaut a conclusion has as yet no foundation wliat- 
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I over, and is very improbable. In fact, the chrysorhamnin 
got by Kane, which he converted, by boiling for a few 
1 minutes in water, into xanthorhamnin, and then analysed 
the xanthorhamnin, corresponds not in the least with 
j tho crystals obtained by Professor Bolley with crudo 
ether. Kane could not possibly make tho mistakes 
necessary for Bolley’s substance to be identical with his. 
It is a pity crude ether was used by Professor Bolley, 
as this might be a mixture very difficult to obtain again 
exactly tho same, and as the result differs from Kane’s 
and my own, it is hard to say what tho particular 
substance Professor Bolley obtained might be. 


On (he Action of Carbonate of Soda on Cast Iron .* 

C. Tissikk, director of the Aluminium Works, at Amfro- 
ville, has published in the 1'echnologiste (p. 357}, some 
interesting experiments on this subject, an abstract of 
which we now make from Dingier ’s Polgtcch n inches 
Journal, cxlvi. p. 118(1857). Tiseier’s at'ention was 
first drawn to tho fact that tho mixture of carbonate of 
soda, chalk, nnd charcoal used in the manufacture of 
sodium, — notwithstanding the great excess of carbon it 
contains— docs not affect the malleability of the iron of 
the retorts which arc employed. lie found, further, 
when a piece of cast iron was submitted to a high tem- 
perature, with this mixture, that it was first converted 
into steel, and finally into malleable iron. This led him 
to try the effect of the action of carbonate of soda alono 
on both malleable and east iron — malleable iron thus 
treated remained unchanged, while the soda salt ex- 
tracted the carbon and silicium from the cast iron, 
thereby converting it into infusible malleable iron. 

If a specimen of pig-iron (that experimented on con- 
tained 6*6 pci* cent, of silicium and free carbon) lie 
exposed for several hours at a red heat, in a crucible 
containing an excess of carbonate of soda, the 
following reactions may bo observed. As soon ns 
the temperature is sufficiently elevated, the mass com- 
mences to rise, and large bubbles of carbonic oxide arc 
given off, burning with a yellow flame. If after the 
evolution of carbonic oxide has ceased the fire is allowed 
to go down, and the iron taken out with tongs and freed 
from adhering salts by means of a hammer and by 
water, tho metal exhibits a completely etched surface, 
although the form of the mass is unaltered — it may be 
drawn out under the hummer and forged either hot or 
cold, and the granular fracture of the cast iron is re- 
placed by a fibrous crystalline texture— tho mass is 
porous, the little cavities being filled with white silicate 
of soda, formed from the silicium contained in the metal. 
The iron thus obtained is scarcely attacked at all by 
chlorhydric acid in the cold, and but slowly even when 
heated. Dilute nitric acid acts upon it with energy, 
but still not so rapidly as in the case of ordinary mal- 
leable or cast iron. 

Tissier considers it conceivable that this action of car- 
bonate of soda not only extracts the carbon and silicium, 
but also must removo the phosphorus and sulphur con- 
tained in the iron. It is further possible that the iron 
takes up a portion of sodium, which docs not injuro it, 
but on the contrary the metal acquires desirable proper- 
ties, as evinced by the fact of tiic dealers being very 
willing to purchase the worn out retorts from the sodium 
works. If sodium be not thus taken up, we must assume 
that for every equivalent of carbonic oxide an equiva- 
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lent amount of anhydrous soda is formed. Tissiei' 
suggests that in the process of annealing or the conver- 
sion of cost iron into malleable iron, now accomplished 
by packing and heating for a long period with sub- 
stances rich in oxide of iron, it may be possible to 
substitute fusion with carbonate of soda, it possessing 
the advantage that the metal can be removed from time 
to time to watch the progross of the conversion into 
steel or malleable iron. 

The author hoped by this method to convert large 
masses of cast-iron into malleablo metal, suclras hereto- 
fore could only be obtained by forging, but the length 
of time required for the conversion of a mass of any 
considerable thickness, and the porosity of the iron 
obtained, present practical difficulties requiring some 
modification to overcome them. With smaller castings, 
however, the action, even when superficial, imparts to 
them great toughness, so that they no longer are liable 
to fracture. The amount of carbonate of soda required, 
when properly used, is inconsiderable, but it should be 
pure; or, if the commercial article be used, it must first 
be heated with carbon in order to reduce the sulplmto of 
soda to sulphide of sodium, ns the alkaline sulphates 
have a powerful action on iron at a red-heat. 


On a New Re agent for Aniline, bg M. ClI. MeNE. 

The only re-ngent hitherto employed for the detection 
of aniline has been hypochlorite of lime, which instanta- 
neously imparts to it a deep violet colour. On account 
of the dyes which arc produced by aniline, I am led to 
believe that the following reaction which accurately 
characterises this body may be utilised. When nitrous 
gas is passed into aniline, either nnhydious or dissolved 
in cold alcohol, the nuilinc assumes a yellow-brown 
tinge. If, then, nitric, sulphuric, hydrochloric, or oxalic 
acid, &c., is added to it, a magnificent red colour, very 
soluble, is developed. A large quantity of water changes 
it into yellow ; a drop of acid restores its colour. It 
dyes silk, cotton, &c., perfectly. In employing Hofmann’s 
method for detecting benzine by the aniline nnd chloride 
of lime method, nitrous gas nnd an acid will nlso serve 
to find this body. As this red body crystallises very 
definitely, it will be thoroughly investigated in un- 
laboratory. — Co m ptes - Ren dux, vol. lii. 
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On the Prismatic Decomposition of the Electric, Vol- 
taic, and Electro- Magnetic Sparks, bg CHARLES 
WHEATSTONE, F.R.S., Professor of Experimental 
Philosophy in King’s College, London. 

{Read August 12, 1835 , at the Meeting of the 
British Association, held at Dublin.) 

§ I- 

Frauf.nhofer examined the ordinary electric spark with 
his prismatic telescope, nnd found that it presented a 
perfect spectrum crossed by numerous bright lines, as if 
certain definite rays were cxnltcd in intensify, thus 
essentially differing from that of the solar light", which 
he ascertained was traversed by innumerable dark lines, 
indicating the absence of so many definite rays. The 
brilliant lines in the prismatic spectrum of the electric 
spark seem to have been but cursorily observed by this 
eminent optician ; he gives no measurements of the 
lines, and confines himself to a simple statement of the 


fact. I have examined, in a similar way, the brilliant 
spark produced between two chnrcoil points teiminating 
the poles of a voltaic battery, and find it to resemble 
the ordinary electric spark, exhibiting, as might hn\e 
been expected from the longer continuance of the light, a 
spectrum of intense brilliancy, intersected by still 
brighter lines. These lines did not seem of a deeper 
colour than the parts of the spectrum immediately 
adjacent to them, but had rather the appearance of 
brilliant white lines superposed on the spectrum. 

§ H. 

The clcctro-mngnctic spark obtained between the two 
ends of the wire in which the current is induced from 
the mngnet, is, in nil cases which have yet been observed, 
very minute ; but it is well known that the brilliancy 
of the spark is greatly increased by causing it to occur 
between one of the poles nnd a cup of mercury con- 
nected with the opposite end of the wire. This arrange- 
ment is adopted in all the electro-magnets now made, 
and affords, on the rapid repetition of the spark, a 
considerable degree of illumination. The intensity of 
the light thus produced has occasioned it to be generally 
supposed that it is in part owing to the combustion of 
the mercury, a supposition which I shall hereafter have 
occasion to consider. 

On analysing by the prism the electro-magnetic spark 
taken from the surface of mercury, I observed with the 
telescope the following singular and beautiful pheno- 
menon. Instead of the appearance just described as 
characterising the ordinary electric spark, nnd the vol- 
taic spark obtained between two charcoal points, I saw 
a few definite lines of light, separated by very wide 
dark intervals from each other, some of great brightness. 
The first was a double line of orange, and the smallest 
interval of any was between this lin j and the next, 
which was green; the interval between this nnd the 
succeeding one, which was greenish-blue, and when 
attentively examined was seen to consist of two lines 
close to each oilier, was about twice as great; after an 
interval of four this was succeeded by a purple line; and 
a violet line followed at the distance of three. The 
order of brightness of the lines was ns follows: — given, 
very bright ; purple ; orange ; violet ; the double line 
of bluish-green ; the last is so faint that in small 
electro-magnets it is not seen. When the spark is 
viewed near with a common prism, the orange line 
appears tinged on its lower part with red ; but this red 
is by no means so apparent when the telescope is used; 
this nriscs from the rod not being a definite rav, and ils 
pnrls, consequently, being differently refrangible arc 
diffused over a considerable space when the telescope is 
employed. 

'The electro magnet employed for this and the suc- 
ceeding experiments, was the powerful one constructed 
by Mr. Saxton for the Gallery of Practical Science in 
Adelaide Slrcet. To render it convenient for these 
experiments, that is, to ensure the appearance of the 
spark always at the same point, the following temporary 
alteration was made : — The place of the revolving star 
was supplied by a small oval disc, which while it 
revolved acted on one arm of n lever, beneath which a 
spring was placed like that to a flute key; this lever 
was fixed on a plate of sheet-iron, having at its 
extremity a small cup to hold the mercury, and the 
other end of the lever was bent at right angles, so that 
as the oval disc revolved the bent end of the lever was 
alternately dipped into the metal and removed, and the 
spark always occurred precisely at the same point. 
Another advantage was obtained by this arrangement, — 
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the mercury was not thrown out of the cup as it is in 
tlio ordinary disposition of the apparatus. 

§ III. 

I next proceeded to observe the prismatic analysis of 
the electro magnetic spark taken from different metals 
while in a fluid state. For this purpose I employed the 
following metals in the purest state I could obtain 
them : — Zinc, cadmium, bismuth, tin, and lead. I placed 
the metal intended to be the subject of experiment in 
the cup formed in the iron plate, and melted it by the 
application of a spirit-lamp placed beneath ; the spark 
was then taken as above described. Not having at my 
disposal an instrument liko that which Frauenhofer 
employed in his experiments, by which the degrees of 
refrangibllity might bo absolutely measured, I was 
obliged to content myself with an ordinary telescope- 
prism, furnished with a micrometer eye-piece, which 
affords only comparative results. The eye-piece was 
graduated with parallel lines, in one direction only, the 
fortieth of an inch apart. The spark was taken pre- 

TabU of the Bright Lines in the Spectrum of the Magnet 

observed with the 


ciscly at the same point, and the telescope remained in 
' the same position during the whole of the experiments 
[ with the differen t metals ; the spark was also obtained 
under exactly similar circumstances from carefully- 
■ distilled mercury. None of these metals gave an unin- 
terrupted spectrum, but each presented a few bright, 
definite lines, widely separated from each other; the 
number, position, anil colour of these lines differ in each 
! of tho metals employed. Theso difterences arc so obvious 
I that any one metal may instantly be distinguished from 
the other!) by the appearance of its spark ; and we have 
! here a mode of discriminating metallic bodies more 
ready even than a chemical examination, and which may 
be hereafter employed for useful purposes. A Table 
accompanies this paper, in which I have laid down the 
positions of the bright lines observed iu the six metals 
above mentioned. It will be seen that red lines charac- 
terise only zinc and cadmium, and these metals may be 
known from each other by the red ray in the cadmium 
being most refrangible. Mercury and lead exhibit 
bright violet lines, wliilo zinc, cadmium, and tin have 

>- Electric Spark, taken from different melted Metals, and 
Prismatic Telescope. 


Standard Soda 

Flame Morcury. 


Zinc. Cadmium. Bismuth. 


Tin. 


Lead. 


Violet 


run.le 


Green 

Bluo 


Green 


Green 


Orange 


lied 



Abbreviations 1>, bright; » 6, very bright ; /, faint ; vf, very faint. 

The above relative measurements were taken by means of a ruled glasB micrometer, placed iu the fccus of the 

eyc-piecc of the telescope. 
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none. The homogeneous light of a spirit-lamp occupied 
almost exactly the place of the orange lines in the 
mercury spectrum. The brilliancy of the spark in 
different metals appears to be in proportion to their 
volatility ; cadmium and ziuc are next in brightness to 
mercury. 

On trying experiments with various amalgams and 
alloys, it was found that when the metals differed much 
in volatility the lines appertaining to the most volatile 
metal only was observed ; in other eases lines belonging 
to both were seen. 

§ IV. 

The voltaic spark, tnken between one of the poles of 
the pile and mercury, or between two globules of 
mercury, or between amalgamated points, presented 
exactly the same appearances as the electro-magnetic 
spark from mercury. Experiments were made with 
batteries of different hinds with the same results j the 
only difference observed was that the lines were brighter 
as the intensity of the spark was increased. 

No difference was perceived in the prismatic analysis 
of the spnrk when the positive or negative pole was 
brought in contact with the mercury. Neither did the 
nature of the conductor produce any change in the 
colour or situation of the lines. Copper, iron, and 
platina were successively employed. 

§ V. ' 

Having ascertained this proof of the identity, by 
prismatic analysis, of the voltaic and electro-magnetic 
sparks, nnd having it in our power to obtain a strong 
spark from metals in their solid state by making use of i 
an energetic pile, I now commenced a series of experi- 
ments with the intention of extending my Table to all 
the metals I could procure. For this purpose I put in 
action the large battery of King’s College, consisting of 
aoo pairs of plates, on the Wollaston construction, with 
double coppers. These experiments were in progress 
when I left Ixmdon, nnd 1 intend to resume them, with 
improved instrumental aids, on my return ; I shall, 
therefore, not dilate upon them at present. One result 
is, however, too curious to be passed over without 
notice. Bringing the end of one of the wires of the 
battery in contact with different parts of the opposite 
wire, I observed that the spark seen by the naked eye 
varied in colour at different times, appearing now violet, 
now green, now red. I have not yet been able to 
ascertain whether this change of colour in the spark 
arises from variations in the intensity of the battery, or 
from the condition of the surface of the wire from 
oxidation, or any other cause. It might naturally have 
been expected that the prismatic decomposition of the 
spark would have varied under these different circum- 
stances, but this, to inv surprise, I found not to be the 
case. . 1 he number and position of the lines remained 
invariably the same ; but as my assistant called out the 
colour the spark appeared to him, I saw in the telescope 
a line of the same colour, which was already visible in 
the spectrum flash on the eye with intense brilliancy, 
while the others remained unaltered. It is, therefore, 
evident that no mistake in identifying the metals can 
arise from this cause. 

§ VI. 

It has been supposed by Dr. Faraday and others that 
the bright spark from mercury is, in part at least, owing 
to a true combustion of the metal occasioned by the 
intense heat developed by the current. To determine 
whether this is or is not the case, I instituted two series 


of experiments : the first to ascertain whether the spark 
is produced and presents the same prismatic appear- 
ances in media where combustion cannot bo expected to 
take place ; and the second, to be informed whether the 
same prismatic decomposition occurs in the flame pro- 
duced by the ordinary combustion of the metals as in 
the electric sparks which arc drawn from them. With 
regard to the first point, Sir H. Davy had already proved 
that the voltaic light obtained by "two charcoal points 
was evolved with equal splendour when the experiment 
was made in gases in which no combustion could be 
maintained ; and it is also known that the spark occurs, 
though with diminished intensity, under water, oil, 
alcohol, ether, and other liquids, 'i'o determine whether 
the light from mercury was equally independent of 
this cause, I obtained the spark successively in the 
ordinary vacuum of the air-pump, iu the Torricellian 
vacuum, in carbonic acid gas, and in oxygen, with 
scarcely any difference of effect, and the lines observed 
by the prism were the some in all cases, — a proof that 
the medium had no influence on the nature of the light. 
It will be unnecessary in this abridged account to enter 
into any detail of these experiments. The spark from 
mercury was also taken under water, alcohol, and oil. 
In these cases, by continuing the production of the spark 
for a long time, a quantity of black powder was formed, 
which, on examination, proved to be pure mercury, in a 
very finely-divided state. The same powder was observed 
on the receivers when the spark was obtained in racuo 
or the gases, but it could not well be collected for 
examination. 

These experiments leave no ground for supposing that 
the electric light is in any case a consequence of com- 
bustion. I may add to these proofs the observation of 
my friend, Professor Daniel), that what is called the 
combustion of gold-leaf and platinum foil is effected as 
well in hydrogen gas as in the air. 

ith respect to the second series of experiments 
above alluded to, I have examined with the prism the 
light of different metals while undergoing ordinary 
combustion. Iron, copper, bismuth, lean nnd tin were 
successively burned on charcoal by directing a stream of 
oxygen upon them. Examined by the prism they all 
presented bright uninterrupted spectra, in which no 
redundant or defective linos were visible, the same thing 
was observed when zinc foil was burned in the flame of 
a spirit lnmp. lhcrc is, t herefore, a marked difference 
in the physical properties of light obtained from the 
same racial by combustion and the action of electricity. 

A\ ires ignited by the action of the voltaic pile, when 
observed by the prism presented spectra perfectly unin- 
terrupted, and destitute of lines. 

§ MI. 

_ The prismatic analysis of the spark developed from 
different metals by ordinary electricity, brings to view 
many obvious differences from that excited by voltaic 
electricity. . I have not yet made much progress in this 
part of the inquiry, and the only results at which I have 
arrived arc the following : — i. Each metal presents lines 
differing in position and number; the metals I have 
tried arc mercury, lead, tin, zinc, bismuth, copper, and 
iron. 2. The lines are less bright and more numerous 
than those which occur in the electro-magnetic or voltaic 

S ark from the same metal. 3. It appears to me that all 
e lines of the voltaic spark are present in the electric 
spark, with the addition of many others. I11 the spark 
from a small jar tnken between two amalgamated balls 
of tin, I observed lines corresponding in situation, 
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colour, and relative brightness to those seen in the 
voltaic spark from mercury ; the additional lines were — 
x, a red line; i, two fino orange lines between the 
orange and green ; 3, a faint purple line between the 
bluish green and purple ; and 4, a violet line between 
the purple and violet, but nearer the purple line. 
Similar observations were made on sparks taken from 
tin, lead, &c. As I did not determine the oscact posi- 
tions of these lines, I cannot be certain of their perfect 
identity with those of the voltaic spark. The apparatus 
I am now constructing will enable me to ascertain this 
point, and to obtain nccurntc measurements of the lines. 
4. "When the spark was taken between two balls of 
dissimilar metals, the lines which belonged to each 
metal appeared together. 

I intend to construct a table exhibiting the lincR in 
the electric spark obtained from all the simplo metals, 
and shall probably extend the experiments to include 
many of the imperfect conductors. 

§ VIII. 

I shall terminate this notice with a few observations 
on the bearing which the preceding experiments have 
on the theories which have been advanced to account for 
the origin of electric light. Having already proved 
that combustion cannot be its cause, I shall not resume 
the consideration of this subject here. 

The electric light was for a long time considered by 
philosophers as a modification of electricity itself, which 
possessed the property of becoming luminous when 
accumulated to a certain degree. The experiments arc 
decidedly against this hypothesis; were it true the 
character of the spark might be found to differ accord- 
ing to the source whence the electricity had emanated, 
■which wo, however, find not to bo the case ; but it would 
bo improbable that the accumulated electricity hnving 
passed through solid conductors without any chango 
should experience such great modifications simply from 
the limiting surface from which it passes into the air — 
the nature of this surface determining the character of 
the light. 

Another theory was advanced by Biot, and was for 
some time very prevalent. This eminent philosopher 
having been engaged in some experiments on light pro- 
duced by mechanical pressure, thought that the electric 
light might have a similar cause, and be merely the 
< ffect of the compression produced on the air by the 
explosion of the electricity. To account for the produc- 
tion of the spark in vacuo, he supposes that the space 
is filled with disseminated molecules, which constitute 
a medium offering a very sensible resistance and inertia 
to a velocity so great os’that of electricity. According 
to this theory, if any change should be observable in the 
character of the spark, it should depend on the medium 
which is supposed to produce the light by its compres- 
sion, and not on the conducting substances from which 
the electricity escapes; whereas we find the direct con- 
trary to bo the case. The experiments of Thenard are 
also fatal to Biot’s hypothesis ; this celebrated chemist 
lias proved that light is never disengaged by the com- 
pression of gases, and that whenever light is apparently 
thus produced, it is owing to the presence of foreign 
bodies. 

A different theory was formed by Hitter, which since 
developed by Davy, Oersted, Berzelius, and others, has 
very generally prevailed among chemical writers. In 
this theory the atoms of ponderable matter are con- 
sidered as each possessing a peculiar electric state, some 
being positive, others negative; the action of the elcc- 
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tricity of these particles is dissimulated externally by an 
atmosphere of the contrary electricity which completely 
envelopes it. Electricity is supposed to be communicated 
along a row either of positive or negative particles, by a 
series of decompositions and recompositions of neutral 
electricity, and the light and heat which accompany this 
phenomenon are the result of these actions. According 
to this hypothesis, sparks are produced between the 
atoms, in the same manner as in a string of metal beads, 
and the electric light is the result of the sparks between 
all the atoms. This theory affords no explanation of the 
modifications in electric light observed by prismatic 
analysis. 

Seeing the insufficiency of all these theories to account 
for the observed phenomena of electric light, I am strongly 
induced to believe that it results solely from the volatili- 
zation and ignition of the ponderable matter of the 
conductor itself. The difference between the appearance 
of the prismatic spectra of the same metal electrically 
ignited and ignited by ordinary combustion, I conceive 
to consist in this, — in the first case the particles arc by 
volatilization attenuated to the highest possible degree ; 
while in the second, that of ordinary combustion, the light 
is occasioned by incandescent particles of sensible 
magnitude. 

l'usinieri has proved by a series of beautiful and 
decisive experiments, too well known to be more than 
alluded to here, that in all cases when the electric spark 
traverses the air, it transports with it the ponderable 
matter of the conductor it has left. The views to 
which these experiments led him respecting the nature 
of electric light, are nearly coincident with those above 
stated; he assumes that the light arises from the 
ignition and combustion of the fused particles of the 
metallic conductor carried away in its passage ; but this 
mode of considering the subject allows of no distinction 
between electric ignition and that of ordinary combus- 
tion ; a distinction which my experiments so fully prove 
to exist. 

The peculiar luminous effects produced by electrical 
action on different metals, depend, no doubt, on their 
molecular structure ; and we have hence a new optical 
means of examining the internal mechanism of matter, 
in addition to those which Sir I). Brewster ar.d other 
philosophers have already placed at our disposal. 
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A Course of Ten Lectures on Inorganic Chemistry , by Dr. 
Edward Frank lani>, F.lt.S., Lecturer on Chemistry nt 
St. Bartholomew’s Hospital. 

Lecture V. 

Crystallization — Influence of Cohesion on Affinity — Pre- 
cipitation — Formal Constituents of Water as it Occurs in 
Fa hire— Sources of Impurity in Water for Domestic Pur- 
poses. 

(Continual from page 187.) 

In addition to the solution of solid matter, water can 
also dissolve gases. "We have here a table showing the 
solubility of different gases in water. Those which 
dissolve in a less proportion than 250 parts in 100 
volumes of water are generally regarded as being merely 
dissolved in the water without any chemical effect taking 
place between the liquid and the gas ; while those which 
are dissolved in larger quantities, such as ammonia, 
hydrochloric acid, and sulphurous acid are aided in their 
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solution by a simultaneous action of chemical affinity. 
Now here I have a vessel by which I will try to show you 
one of tho extreme cases. This vessel contains ammonia. 
One hundred volumes of water can dissolve 78,000 volumes 
of that gas. [The vessel used for the experiment was a 
long glass cylinder. The mouth was held downwards, and 
was plunged into a vessel of water.] I will now open the 
mouth of tho cylinder, and there you see the water rushes 
up as into a vacuum ; and with tho exception of a little air 
with which the ammonia was contaminated the jar is now 
full of water. "Water, from the moment of its condensa- 
tion from steam, contains gas. Here is an apparatus by 
which the volume of n gas dissolved by a certain quantity 
of water can be ascertained. The gas is driven off by 
heat, and collected over mercury. I will not stop to 
explain the arrangement, but if ar.y feel particularly in* 
terosted in the apparatus, I shall be happy to explain it 
to them after the lecture. I11 this apparatus, when the air 
is exhausted, and the pressure upon the surface of the 
water is reduced, you sec those gases dissolved in the 
water bubble out, and the water seems to be in a state of 
ebullition. 

Now, from what I have said regarding the solvent 
powers of water, both upon gaseous and solid matter, 
you will easily conclude that pure water is almost 
an impossibility ; we never meet with it in nature. If wo 
trace water from the moment when it assumes the 
liquid condition, to the time when it finally makes its way 
to the ocean, we find it gradually accumulating impurities 
of various kinds. At the moment of condensation it 
exerts its solvent power and absorbs gases from the air. 
When it falls to the earth it percolates through strata more 
or less soluble and more or less pervious to water, and 
dissolves, according to circumstances, vari&ur quantities 
of the solid matters which it there meets with in those 
strata. If the surface of the earth where it falls be very 
hard and iusolublo the water becomes only very slightly 
contaminated with solid matter. Loch Katrine, for 
instance, contains only 2J grains of this solid matter 
in a gallon of the water ; the Dee at Aberdeen con- 
tains 4 grains ; and the Tay at Perth contains 5 grains. 
Frequently, also, when the strata through which the 
water percolates are pervious, supposing they arc at the 
same time comparatively insoluble, very little solid 
matter get9 into solution. Such is the case with the 
green sund formation where the water is very free from 
mineral matters of a solid kind. Generally, however, 
water meets with more constituents than those I have just 
Indicated in these exceptional cases ; and the quantity 
varies from 5 to 50 grains per gallon. When this quantity 
is exceeded the water generally acquires a taste, and may 
be regarded as abnormal water. Tho water of the 
ocean is in this condition. The rivers which flow into 
the sea carry with them matters dissolved, and leave them 
there, for the 6olid matters are not carried back by 
evaporation. Therefore, the sea contains a larger propor- 
tion of thess substances than is contained in the water ! 
of rivers ; and we get this efFect on a still more exagge- | 
rated scale when in hot climntcs rivers empty themselves 
into lakes which have no outlet. This is the case with the 
Dead Sea. The river Jordan which is constantly flowing 
into it contains 75 grains of solid matter in the gallon ; and 
none of this matter is returned again into the atmosphere, 
or no practical amount ; therefore there is a constant accu- 
mulation of the saline matters going on there, and in this 
Dead Sea we have no less than 2600 grains of solid con- 
stituents to the gallon of water. The same effect takes 
place in a very recently-discovered lake in the north of 
A-ustralia, a lake discovered a few months ago. It is 
highly charged with saline matters, and is known to 
possess no outlet. There is a similar instance in the 
celebrated Elton Lake in Russia which is 11 miles long, 8 
miles broad, and on an average only 1 5 inches deep. In 
summer it appears to be covered with snow in consequence 


of the evaporation of the water farming a crust of saline 
matter. No less than 200, oco tons of 6alt are yearly 
extracted from this lake. 

In addition to these mineral and saline constituents, 
water also dissolves certain organic substances, so that wc 
may classify tho impurities contained in water as mec.ic- 
tiical, or those that are merely suspended in the water 
mechanically, and not dissolved, saline impurities and 
organic impurities. We will consider these separately. 

First, as regards mechanical impurities. They consist, 
in the first place, of mineral substances which arc usually 
innocuous, and have no effect upon the drinker. Then we 
have vegetable or animal matters, which are generally of 
an exceedingly noxious character; and then we haTe 
living organisms, which generally attract the attention 
of the water-drinker more than the other substance* 
contained in the water. These organisms consist of 
animalcuhc and animals of a larger size. We have in the 
New River wntcr twenty-six species of those animals in 
the Thames water twenty-uine species, and twenty-four 
species have been detected in the West Middlesex water, 
and so on, varying in number, in different waters. 
Perhaps you might be interested to make a somewbst 
nearer acquaintance with these beingf. which often cotne 
into close contact with us ; and therefore I have obtained 
from my friend Mr. Warrington aorae two or three species, 
which I will endeavour to throw upon the screen. I have 
here a microscope by which I can produce a very greatly 
magnified image of them, I hope large enough to be seen by 
all of you. [The room was then darkened.] Then; are 
some of them on the screen. When they get a little 
more accustomed to the light I dare say they will be 
a little more steady in their movements, so as to give 
us a better opportunity of examining them. This is, 
I think, the water flea. There is one of them, and there 
[pointing to a smaller] is a younger one. (Laughter.) 
Vou see they are very lively in their habits ; and this is a 
kind of creature which is met with, I may say, in all good 
waters — (a laugh) — for instance, the water supplied to 
Manchester, which is well known to be one of the best 
waters in this country, is quite full of this kind of 
animals in summer. Here [changing the species in the 
microscope] I think we have got tnc cyclops, which is 
also a very cornmom organism in these waters. This is 
an interesting organism, if we can get one tolerably still, 
because the beating of the heart is very perceptible. We 
must get one upon its side ; that is the best position. The 
animals are not at all exposed to the heat of the lamp ; it is 
simply the light that frightens them ; the heating rays aro 
completely cut off by a thick stratum of water. Therefore 
they are not subject to any pain, but there is more light 
than they are used to. I must pass on to another specimen. 
Both of the specimens which I have shown are to be met 
with in good waters. I am now going to show you one 
which occurs only in waters of a very low character indeed. 
It is the little blood- worm. This is one which I got out of 
the Thames the other day, and you may get thousands of 
them out of the mud of the river almost any where, but 
especially near Wcstminstcr-bridge. This is obtained from 
a locality about a mile distant from where, a few years ago, 
a great amount of water supplied to London was pumped ; 
therefore, I think we may say that this is one of the organ- 
isms which may possibly occur in water used for domestic 
purposes. See how beautifully transparent the body of this 
little creature is. A streak of crimson runs through the 
body in a spiral form. That [pointing], is the head of the 
animal. However, this is a monster which I trust we do 
not often meet with in water, but still it is an inhabitant 
of the Thames water which is yet supplied to some parts of 
I London. It has been stated that some of theso little animals 
are very deleterious to health, but I do not think that this 
has been at all clearly made out. Looked at from a chemical 
point of view, they aro exceedingly useful in the water, 
especially if it be at all impure. Each little animal is a 
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small furnace, which occupies itself in consuming the 
organic matter and converting it into its ultimate com- 
pounds, — carbonic acid, water, and ammonia, or nitric acid. 
They feed upon the organic matter in the water, and 
remove it far more readily than by the oxidising property 
of the air. From a physiological point of view, I do not j 
know what sort of a case can be made out against them, I 
but I do not think they hare been fairly condemned. ! 
However, it is desirable to remove them before the water 


is used as a beverage, and this can be done by filtration. 
The animals themselves cannot pass through the filter, 
but the ova can ; and therefore this has an important 
bearing upon the storing up of water, to which I shall 
have occasion again to allude. These are, then, the mecha- 
nical impurities. 

We come now to the saline impurities. The nature of 
these will be readily seen by an inspection of this large 
diagram. 


Solid Constituents Contained in One Gallon of Various Waters Supplied to Towns. 
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We have here the proportion of solid matter in the New 
lliver Company’s water ; the East I.ondon Company’s ; 
the Thames Ditton ; the Kent Water Company's; the 
Farnhain water, which it was proposed some lime ago to 
bring to London, and which is the green sand water ; the 
Watford ; and the Loch Katrine water, which is the purest 
perhaps ever supplied to towns. Of these constituents 
you will sec that some of them ore what are termed earthy 
salts, and some of them are alkaline salts. We have 
carbonate of lime, sulphate of lime, and nitrate of lime, 
carbonate of magnesia, and occasionally chloride of cal- 
cium and chloride of magnesium. These are salts of the 
alkaline earths, and the others are alkaline salts- 
The property that we all know ns “ hardness M in water 
is due to the first of these classes of constituents — to the 
alkaline cartlis — the lime and magnesia salts present in 
the water. Hard water may be defined as a water capable 
of decomposing soap, and forming with the soap an inso- 
luble precipitate. These salts of lime combine with the 
stearic acid, and form an insoluble stearate of lime, the 
curdy matter which is produced by washing in such 
waters. The difference between washing in hard and soft 
water 1 think I shall be able to demonstrate to you by 
means of the electric microscope. This is the water sup- 
plied to tho Institution — I don’t know by what Company. 
I will wash my hands in this water, and we shall see what 
son of result will be produced. I shall get, I have no 
doubt, some of this stearate of lime precipitated, and we 
will collect a little of it upon the gloss plate and put it in 
tho microscope. In washing you are rubbing the skin 
with this precipitate — this stearate of lime ; and it is 
important to know what sort of substance it is. It is 
impossible with water of this kind, in which this curdy, 
fatty matter is produced, to clean the hands, you may get 
them nearly colourless ; but still the pores of tho skin arc 
filled up with this greasy substance, which I will endea- 
vour to show you under the microscope. [A portion of 
the precipitate formed in the hard water was collected on a 
glass plate, and a magnified image was thrown upon the 
screen. The theatre was again darkened.] That is the 
kind of greasy matter — the stearate of lime — which is 
there separated, and which we rub into the pores of 
our skin when washing in water of that kind. I will 
now show you some of the lather which is formed in 


washing the hands with distilled water. Now I think 
we shall have here a collection of bubbles, but they 
will be transparent to light and will present a very 
different appearance from that solid greasy matter which 
we had formed in the other case. [An image of the 
lather formed by washing in the distilled water was then 
projected upon the screen.] You see here what a very 
different result we have. There is the scum formed in 
the distilled water. We have none of that thick greasy 
matter which penetrates into the pores of the skin and 
renders cleansing with hard waters utterly impossible. 
When you rub soap upon your hands in the process of 
washing you form a solution of soap, then you immerse 
your hands into the water and in washing off that solu- 
tion you precipitate the stearate of lime within the pores 
of the skin. This is, in fact, a counterpart of the pro- 
cesses of the dyer and calico-printer. He first of all im- 
pregnates the fabric with one solution, and then precipi- 
tates a colouring matter from it by means of another 
solution which is applied afterwards ; thus he fixes tho 
colour within the fibre, and thus we fix the greasy stearate 
of lime within the pores of the skin, and render it inca- 
pable of removal by any amount of subseqent washing. 
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How to Work with the Microscope. By Lionel S. Beale. 

Churchill, New Burlington Street. 

There are two instruments which man lias invented both 
of which are calculated to excite in his mind the most 
ennobling and the most exalted ideas ; one of these is the 
telescope, the other the microscope. By means of the 
former he is enabled to gaze into space and obtain views 
of the most stupendous character, by means of tho latter 
ho is enabled to examine the infinitely small. If tho 
magnitude, grandeur, and mystery which surrounds the 
objects revealed by the telescope impress the imagina- 
tion more powerfully, the studious examination of the 
wondrously beautiful, and perfect living organisations re- 
vealed to as by the microscope brings us, wc say it with 
all reverence, in closer communion w ith the mighty Creator, 
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whose power is manifested more impressively in forming 
and endowing with life myriads of creatures too small to 
be visible to man’s unassisted eye, than in the formation of 
globes of inanimate matter of the uses of which we can 
form no conception. 

To derive the greatest amount of pleasure and instruc- 
tion from tho microscope, it is necessary that we should 
know how to use it in the best manner. Amusement, 
but very little information, would be gained by using 
it to inspect objects in a desultory manner during occa- 
sional half hours ; a system must be adopted, and, first 
of all, the student must acquire a thorough knowledge 
of the best method of operating with the instrument. This 
preliminary study is rendered exceedingly easy by the 
lucid manner in which Dr. Beale has treated the subject 
in the work before us. He has not fallen into the too 
common error of dwelling almost exclusively on the best 
method of performing the more important microscopical 
manipulations, leaving the student to find out for himself 
elementary details ; but has descended into these matters 
with a minuteness which cannot be too highly praised, 
seeing that it is at the very beginning, where even the 
most intelligent students chiefly require instruction. On 
this pnrt of the subject he very justly remarks, “ I feel 
very strongly how intimately success in microscopical, as 
well ns chemical, inquiries, is connected with a readiness 
in surmounting comparatively small difficulties, and with 
the possession of mechanical dexterity; and I should be 
doing great injustice to my pupils if l'did not bring these 
processes under their notice, and endeavour to facilitate, 
as far as possible, the performance of those operations 
which arc essential to the successful demonstration of the 

arrangement of textures under the microscope 

He who is most fully conversant with elementary detail 
will be the most successful in the consideration of the higher 
and more abstruse problems, while he w ill feel a real love 
for his work, which is denied to the mere superficial inquirer.” 
Much valuable information >s given, nlso, with respect to the 
choice of an instrument, and wliat are the absolute requi- 
sites which one must possess to pursue researches in a 
satisfactory manner, together with the ordinary cost of 
such instruments. 

Dr. Beale's work is one which we would strongly 
recommend to any of our readers who may desire to make 
microscopical investigations in a serious and systematic 
manner. It contains nothing to amuse the general reader, 
it docs not describe the wonders the microscope reveals, 
but it tells the earnest student the best manner of making 
these observations for himself and of preserving the objects 
he may examine ; in short, it instructs him fully on those 
points without a thorough knowledge of which he can 
never take a foremost plaee as a microscopist. 


CORRESPONDENCE. 


Molyltdenatc of Ammonia a Tell for Sulphur. 

To the Editor of the Chemical News. 

Sin, — In the last Number of your excellent Journal I see 
a statement of Schlossbergcr’s, “ that a dilute solution of 
molybdenate of ammonia, supersaturated with hydro- 
chloric acid, gives a beautiful blue colour with a solution 
of sulphide of hydrogen or the sulphide of a metal. This 
test is more delicate than the nitro-prusside of sodium.” 
In order that others may not be led astray by the above, 
I have to remark, that I tried in every possible way to 
obtain the reaction, but in every instance failed. The 
result indicated a dirty-bluish liquid, which might be 
mistaken for various refuse menstrua, e. g., the runnings 
from a foul indigo vat. 1 expected to obtain a magnificent 
a/.ure tint, which would at once prove an excellent test. 
I should never employ Schlossbergcr's method in seeking 


for sulphur, especially when we possess so sensitive a test 
ns the lead one. — I am, &c. 

Sheridan Mcspuatt, M.D. 

Liverpool College of Choinintry, March 15. 


Aniline Dye*. 

To the Editor of the Chemical News. 

Sir, — The patent laws really require serious modification. 
Constantly some one throws a sum of money uselessly 
away in patenting a process known and practised secretly 
before. Secretly, I mean, merely as regards its trade 
application : or else, by patenting an invention or discovery, 
the whole matter becomes easy to copy without actus: 
infringement. 

Last August I first succeeded in producing and dyeing 
a good colour by heating u salt ot aniline with peroxide 
of mercury ; the mass becomes green, froths up, and 
requires very careful management of the heat. I could 
not perfect the process till late in September, and, on tbe 
4th of October, to avoid disputes, I communicated the 
entire process to Professor Calvert of Manchester. 

There can be no doubt that aniline decomposes chloride 
of mercury — chloride of aniline being formed and oxide 
of mercury ; and starting from this I succeeded in perfect- 
ing my process. I may state that its success depends on 
proper and careful purification. I have devised a ready 
and economical way of doing this, by which a gTcat quan- 
tity of aniline is recovered. 

In my own opinion aniline is very prone, in contact with 
substances containing oxygen in not very energetic com- 
bination, to form the colour, and to reduce the oxide, &c. 

If sulphate of aniline be heated to a low temperature 
with oxide of mercury, a dark blue shade is procured; 
a higher heat makes a redder shade. In fact an almost 
pure scarlet may be got. 

I have observed a curious fact. If aniline and oxide of 
mercury be heated together, no colour is produced ; but 
if aniline and bichloride of mercury and ammonia be 
heated together, small quantities of colour arc produced, 
and mercury is precipitated in globules. Does this point 
to the conclusion that the presence of a salt is useful in 
the reaction ? If so, perhaps the reaction that takes place 
may be something similar to this, which is confirmed by * 
long and tedious series of experiments I have lately made. 

The aniline decomposes the metallic salt, ami form? 
sulphate, cr chloride, &c. ; then, by the heat, the aniline 
becomes as it were nascent in the vaporous state, and 
reduces the metallic oxide, the cliloride of aniline forming 
the salt, similar to chloride of mercury. I am unable to 
say what becomes of the chlorine ; but after continuing 
the action of heat on an aniline salt and the incrctmc 
oxide for days together, large quantities of cliloride 01 
mercury are invariably found present, Perhaps the oxide 
of mercury parts with its oxygen to the aniline in incipient 
vapour, and transforms it into fuchsic acid, while the 
chlorine goes back to the mercury. Perhaps the reaction 
is due to the evolution of chlorine and the mercury salt 
becoming decomposed into subchloride. 

I have been led thus far into an almost unknown subject, 
and must apologise for troubling you with so loug an 
epistle. I look forward with joy to the day of my friend 
Perkin’s lecture on the matter. Perhaps he will, with 
his superior opportunity and talents, and having only a 
scientific end in view, develope more fully than I can do 
the reaction that takes place. I am compelled to avoid 
mentioning more of my experience in the matter for fear 
of intruding upon trade secrets.— I am, &c. 

John S. Blocked. 

Hcckmondwlko. 


ito.ru 1 institution. — The General Monthly Meeting 
of the above Institution will be held on April t, a 1 1 
o’clock. 
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Chemical Not ice » from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Xhr Amount of C’arlrontc Acid wlilcl* MHidc 
Add rxpfh at Ulirh Temperature, and the 
rormoln of Niltcic Add. — M. Scheerer finds (Annalcn 
der Cham, und Pharm., bd. cxvi. s. 1*9) that the amount 
of carbonic acid which is expelled from pure carbonate of 
soda depends upon— 1. The temperature at which the 
fusion takes place. 2. The duration of the fusion. 3 ■ 
The relative proportions of acid and base fused together ; 
and 4. On a peculiar relation of the carbonic acid to the 
base at a high temperature. The author's researches show 
that carbonate of sodn loses carbonic acid as the tempera- 
ture rises, and takes it up again as the heat sinks. By 
fusing together silicic acid und carbonate of soda it appears 
that threo different silicates may be formed— 1. The primary 
silicate, 3 NaO 2 Si 0 3 , when one equivalent SiO ? is fused 
with one and n-half equivalents of NaO CO a , in which 
case the carbonate of soda is completely decomposed. 2. 
The intermediate silicate 2NaO Si 0 3 , when one equivalent 
Si 0 3 is fused with three equivalents NaO C 0 2 , in which 
case one-third of the carbonate remains undecomposcd. 
3. The maximum silicate, 3NnO Si 0 3 , formed when one 
equivalent of Si 0 3 is fused with an unlimited amount of 
carbonate of soda. Experiments with carbonate of potash 
yielded similar results. The maximum amount of potash 
which combines with one atom of silicic acid, when this 
is fused with carbonate of potash, does not appear to exceed 
two atoms. No higher silicate of potash seems to be formed 
than 2KO SiOj. The lowest formed is KO SiO v 
Between these an intermediate silicate may exist. Con- 
sidering the combining proportions of silicic acid with 
potash and soda, the author gives the preference to the 
formula Si 0 3 for silica. 

of Hydrogen — Landolt shows ( Annal . 
der Chem. und Pharm. bd. cxvi. s. 193) that when the non- 
spontaneously inflammable phosphide of hydrogen pre- 
pared by Rose’s method is passed into pure nitric acid, 
sp. gr. 1 • 34, contained in a small porcelain capsule, the 
bubbles do not ignite when they come in contact with the 
air ; but when only a drop or two of red fuming nitric 
acid is added, ignition takes place. A large addition of 
nitrous acid prevents the ignition. It appears, in the 
former case, that the nitrous vapour reduces the com- 
pound II 3 P and gives rise to the formation of the spon- 
taneously inflammable gas H a P. A email quantity of 
chlorine or bromine added to water or pure nitric acid, 
causes no ignition. 

II. ORUANIC CHEMISTRY. 

The Caaatltntiou of Hrnmmony He»ln. — 1 he 

researches of II. Spirgatis (Ibid. s. 289) confirm the 
results obtained by Mayer, and also by Kosman 
(Chemical News, vol. ii. p. 167), which proved the 
identity of the composition of the resins of scammony 
and jalap C K H H O fl . The author obtained pure resin of 
scammony by dissolving the rough in alcohol, then adding 
water until the solution became cloudy, afterwards de- 
colorising by animal charcoal and then distilling off 
the alcohol until the resin separated. The separated 
resin was afterwards treated a long time with hot 
water, whereby a small quantity of a volatile acid, 
which perhaps gives the odour to the senmmony, was 
driven off. The pure resin is amorphous^ perfectly colour- 
less, transparent, odourless, and tasteless. About 150° C. 
it melts into a clear, colourless fluid, and at a stronger heat 
begins to decompose, giving off a pungent smell. When 
burnt, it leaves no traco of ash. It is soluble in alcohol 
in all proportions, and the solution has an acid reaction. 
It is also easily soluble in ether, benzol, and chloroform, 
and, with difficulty, in naphtha and oil of turpentine. 


Warm acetic acid also dissolves it without any decomposi- 
tion. From eight analyses the author gives the following 
as the composition of the pure resin : — 

Carbon 56*50 

Hydrogen 7* 97 

Oxygen 35*53 


100*00 

Scammonic Acid, C tH H K O r2 + 3HO. When the resin 
of scammony is dissolved in potash, soda, ammonia, 
or baryta water, no resin can afterwards be separated from 
the solution. Under such treatment the resin takes up three 
equivalents of water, and becomes an acid. The experi- 
ment is best made with baryta water, because the baryta is 
easily removed. The acid forms a shining, amorphous, 
transparent, brittle, yellowish coloured mass, which re- 
sembles the original resin. It is very deliquescent, has a 
Sharp acid and then bitter taste, but no smell. It is easily 
soluble in water and alcohol, but hardly so in ether ; the 
solutions react strongly acid. It expels carbonic acid from 
the carbonates of the alkalies. Acetate of lead gives a dense 
precipitate with the aqueous solution. The analysis of the 
acid gave ns the per-centagc composition 054*59 H8*i6 
037*25. By treating the resin of scammony and scammonic 
acid with a strong acid, sulphuric or hydrochloric, they 
arc split up into sugar, and a new acid, which the author 
names scammonolic acid, the scammoneol of Kosman, but 
our authors do not agree as to the composition. Pure 
scammonolic acid — C M H™ 0 6 — says Spirgatis, forms 
shining white tufts of needles, hardly perceptible to the 
naked eye. It is odourless, but has a sharp acid taste, is 
easily soluble in alcohol nnd ether, and the solutions have 
an acid reaction. It melts at 64° or 65° C., and makes a 
greasy stain on paper, but congeals again at 6o°, and then 
forms a hnrd, brittle, crystalline mass. When burnt on 
platinum foil it gives off white fumes, which are exceed- 
ingly offensive to the eyes and nose. The mean of five 
analyses gave as the per-ccntage composition 070*95 Hi 1*5 1 
0 17' 54. The author describes several scammonolates, which 
we need not notice. By treating the scammonolic with 
nitric acid the author obtained another acid, which Mayer 
has named ipomic acid, the properties of which seem greatly 
to resemble the scammonolic. 


MISCELLANEOUS. 


The Houses of l’url lament. — The Committee 
appointed by the Government to inquire into the causes 
and remedy of the decay in the stone used in the Palace 
of Westminster met on Saturday, the 23rd instant, at 
Richmond Terrace. There were present : — Sir It. Mur- 
chison, Messrs. Tito, M.P., G. G. Scott, Sidney Smirke, 
G. Godwin, C. H. Smith, G. It. Turned ; Professors 
Frankland, Hofmann, F. A. Abel, and Ansted ; and Mr. 
I). Wyatt. The Committee appointed Mr. Tite Chairman, 
Mr. Bonhain-Carter, M.P., being the Secretary. The 
Committee adjourned to Monday, the 8th of April, at 
twelve o'clock, when they propose to make a thorough 
examination of the building itself. 

Diminution of Malt iu certain Mea». — At R 

recent sitting of the Academy, M. Babinet read a paper 
on the diminution of salt in the waters of certain sens. 'I hose 
inland seas, like the Euxine, which are constantly receiv- 
ing fresh waters from the rivers, while their salt is being 
successively abstracted by some outlet, such as the 
Bosphorus, must, in course of time, be transformed into 
(resh-water lakes. This has been the case with the Lake 
of Baikal, in Siberia, whose waters were formerly salt, 
but are now, according to the learned member, as pure as 
distilled water, During this process, which it has takeu 
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ages to accomplish, the fish which were indigenous before 
have continued so, although the water is now fresh. 
Among them are a kind of herring called omoul, and also 
seals of the same kind as those to be found in the Polar 
Seas. M. Babinet, therefore, concludes that the 
acclimatization of herrings and seals in rivers is possible, 
and strongly recommends the Society of Acclimatization 
to try the experiment, especially with the latter species, 
which might very well be reared in the lakes of the Bois 
de Boulogne, giving as a reason that its flesh constitutes 
the exclusive food of the Esquimaux and Samoycdes. 

A Xew Canadian i».vo. — Professor Lawson has 
prepared a new dye of great richness, in the Laboratory 
of Queen’s College, Canada, from an insect, a species of 
Coccus, found for the first time last summer on a tree of 
the common black spruce (Abies nigra, I*oir), in the 
neighbourhood of Kingston. This now dye closely 
resembles true Cochineal, a most expensive colouring 
matter capable of being produced in warm countries only, 
and which is used to give a fine and permanent dye in red, 
crimson, and scarlets, to wool and silks. Unlike Cochi- 
neal, the new dye, discovered at Kingston, is a native 
Canadian product, and capable of being produced in 
temperate countries. Having been but recently observed, 
a sufficient quantity has not yet been obtained for a 
complete series of experiments as to its nature and uses ; 
but the habits of the insect, as well as the properties of 
the dye, seem to indicate that it may become of practical 
importance. Li colour it closely resembles ordinary 
Cochineal, having rather more the scarlet hue of the flowers 
of Adonis autumnalit , and no doubt other shades will be 
obtained. The true Mexican Cochineal is now being 
cultivated in Teneriffe and other vine-growing countries 
of Europe and Africa, with such success as to displace 
the culture of the grape vine. - 

tVbut tn oisirrvp in JLlclien*.— There arc 110 plants 
so variable in character as the lichens ; none in which it 
is consequently so difficult to decide what are species and 
what arc varieties. In order to a comprehensive know- 
ledge of species, it is necessary to study individuals in 
every condition of growth and from every possible habitat. 
Hence, the commonest species and varieties become of 
value — the more so if collected in countries comparatively 
unexplored botanicallv, for lichens are no exceptions to 
the rule that geographical differences arc attended by 
corresponding differences in the characters of the snme 
plants. Every collector of lichens — however common and 
well-known the latter may be — many thereforo consider 
himself as contributing towards a more scientific and 
philosophical, because more comprehensive, knowledge of a 
very Protean, but interesting, group of plants. If the 
collector make a point of gathering specimens of every- 
thing he meets which belongs to the lichen family, he will 
run a good chance of including some novelties, perhaps 
new species or varieties. New species are most likely to 
be met with among the very minute crustnceous lichens 
which grow on rocks or trees, and which cannot be 
properly studied without the aid of the microscope ; 
among species, belonging, for instance, to such genera as 
Lccidcn, Lecanora, Gropius, Opegropha, Calicium. It is 
not to be expected that the tyro should make these 
microscopical examinations or discoveries for himself: 
he will probably require the assistance of some experienced 
microscopist or lichenologist. The applications of lichens 
to the arts arc daily becoming more numerous and im- 
portant. New dye-lichens arc being discovered in India 
and the East. Again recently the probability has been 
shown, on good ground, that a lichen — the' Lecanora 
esculcnta of Pallas — was the Manna of the Bible. The 
colorific capability of a lichen, so far as regards a red or 
purple dye of the nature of orchill or cudbear, may be 
readily discovered by simply macerating the lichen — 


chopped into small fragments or pulverised according to 
the nature of its thallus — in a wcakish solution of liquor 
ammonia — allowing the mixture to stand a few days in a 
warm part of the house, and shaking it frequently, so as 
to expose the mass to the action of the air. The colorific 
capability of a lichen, so far as regards other color* — 
chiefly brown and yellow — maybe easily ascertained by 
simply boiling the lichen, chopped or pulverized as 
before, in a small quantity of water. Whether and 
how much mucilage or starch a lichen contain* may 
be ascertained by the same means as last mentioned, and 
allowing the mixture to cool, when it will gelatinise more 
or less, if it contain much mucilage. Lichens ore very 
easily collected and transported ; they require no sort of 
preparation ; they may be simply allowed to dry in the 
open air and packed as convenient. Those growing on 
trees generally require chu piece of bark on which they 
grow to be sliced off with a knife, and those on stones the 
piece of rock to be broken with a hammer. Both may be 
wrapped in paper like mineralogical specimens. In all 
cases the localities and dales of collection should be 
mentioned, and any further information as to uses, &c., which 
may be known to the collector. — Thr. IF. louder Lindsay. 
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sion. 

Arrangements are also In progress for the 
publication of tho Proceedings of the Patho- 
logical Socioty of Ireland. 

Terms of Subscription, payable In advanoa ; 
—Twelve months, £1 6 s. ; Six months, IS*. ; 
Throe months, 6 s. Od. 

«,• Bank or Pos toffies Orders to be mad* 
payable to Thomas Docy, 10, South Frederick 
Lane, Dublin. 


AGENTS rom in* CHEMICAL NEWS— New York. BailliFro Brothers, 440, Broadway; San ^anciaco. H. P. Waksles, Button Btrsal ; 
Faria, G. Fowler, English Bookseller, 270, Bue St Honor/ (near the Madeleine). 

Registered for Transmission Abroad. 
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F.C.S., on COAL OAS. 
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TECHNOLOGIST: 

A Monthly Record of Science applied to 
Art and Manufacture. Edited by P. L. 
8IMMOND8, F.8.S., Author or “Tbo Cora- 
' mcrclnl Products of tho Vcgotnblo Kingdom,'* 
"A Dictionary of Trade Product*,” “Tho 
Curiosities of Food," Ac. 

Amongst the Contributors will be found : — 

Dr. Lyon Plnyfnir, F.R S , C.U. ; Dr. Edwin 
I-ankcstor, F.lt.S. ; ProfoasorQiiekott, F.U.8.; 
I)r. J. For bos Watson : Robert Hunt, Ewp; 
F.R.8. ; Dr. D. 8. Prico; Dr. Robert Dick- 
son, F.L.8. ; Professor Bentley. F. L.S. ; l)r. 
W. 8. Lindsay, Perth ; Mr. J. C. Nosbit, 
F 0.8. ; O. F. Wilson, E*q., F.R.8. ; Professor 
Tennant, F.Q.8. ; Prolessor leono Leri, 
King's College ; Sir. J. C. Pearsall ; Leonard 
Wray, Ksq.; Mr. HydcClurkc, D.C.L., Snivrna; 
Mr. J. II. Popper; Chief Justice Temple, of 
Honduran; Sir Robert Hchomburgk, Consul- 
General in Siam : Dr. Macgowan, of Ningpo, 
China ; Sir. W. C. Oondstjo, ISudulla, Ceylon ; 
Dr. Pupjie. Cape of Good Hoj-o; tho above 
names will be sufficient to guarantee tho 
practical value of tho infoiTnntion and com- 
munications we purpose placing at the 
disposal of our reader*. 

Price 6d. Monthly. 

Hitherto Technology, or Industrial Science, 
has had uo special organ to record its progress 
and point out new fields of labour. To supply 
this deficiency tho present ofTbrt lias been 
made. The circle to which it addressee itself 
is a large one, for it ombracee our entire 
manufacturing community ; and not only uro 
tbe producers, but tho consumers also, in- 
terested iu tho development and progress of 
the Economic Arts through the applicstiou of 
Science. Every branch of trade may antici- 
pate Gao recent of sonio facts in which it Is 
interested. Brokers will hud details of new 
or comimratirely unknown products intro- 
duced into our markols ; curators and heads 
of Industrial Museums assistance in extend- 
ing and prosecuting their efforts ; merchants 
information as to the new fields and articles 
of cominurco that aro opening to their enter- 
prise ; and scientific men and discoverers a 
medium of communication. 

Tho Transactions of the various learned 
Societies and many Foreign Journals — Agri- 
ultural. Commercial, ami Scientific— often 
contain valuable papers and communications, 
which do not ootno under the eye of muuy to 
whom they would ho of s|.ecial value, and it 
is therefore very desirable to bring them 
together in one focus. 

Subscribers arc requested to forward their 
names to Mca-n*. M 'Cowart and Danks, 16, 
Groat Windmill Street, London, W. 


THE ORIGINAL 
“DR. STEERS' OPODELDOC.” 
a 6 s. per dozen, usual Discount — 
Showcards. 

We feel it incumbent upon us to warn 
the Trade against buying an article pur- 
porting to be the genuine, and which is 
sold at lower price. The original has 
“F. NEWBERV, No. 45 , St Paul's 
Churchyard ” on the Government Stamp, 
(Signed) 

FRANCIS NEWBERY and SONS. 

Established A.D. 1746 . 
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FIELD PATENT 

STARCH. 

USED IN THE ROYAL LAUNDRY, 
And Pronounced bv HER MAJESTY’S 
LAUNDRESS to bk 
THE FINEST STARCH SHE EVEB USED. 
Sold by all Cltandlers, Grocers, Ac., Ac. 

W OT HERS POO N and CO., Glasgow and 
London. 


D aniel judson & son, 

Drysaltor*. 10. Scott’s-yord. Biioh- 
buie, EC. Dye wood and Drug Mills, No. 
«. a, Bermondsey Street, London. Dyewooda 
Tsnnorios, Farime, Chemicals, Acids, Extracts 
of Dyes, Ac., Ac. 


B ell brothers beg to w- 

Umnto that having become SOLE 
LICENSEES In the United Kingdom of PRO- 
FESSOR DEVILLE’S method of producing 
PURE ALUMINIUM, thoy are now in a 
position to supply from their Works hero both 
this metal and its compound with copper, 
known tinder the name of Aluminium Bnwxe. 
Nowcaatie-ou-Tyno, Sept. 1860. 

H ealth, fresh air, and 

PURE WATER. 

BY HER MAJ*«TY'8 LETTERS PATENT. 

CONDY'S FLUID contain* nascent Oxygen, 
Nature's truo and only Purifying Agent, In- 
stantly remove* all offensive smells, rondor* 
impure water fre*h ; and tho air pure ; when 
diluted for use. Is of a boautifut rose-colour, 
nut Rolling tho finest linen ; it is harmlu** and 
particularly adapter) for toilet use: being both 
refreshing' and exhilarating. Tho Medical 
Profession have expressed their unqualified 
approbation of its merits. One gallon makes 
200 gallons adapted for use. Tito cooling, 
healing, gently stimulating, and invigorating 
properties of t his fluid, rondor it, when 
diluted, a lotion p oa*essing peculiar and valu- 
able chai actcristlc*, whether for bathing the 
body of invalids, incorporating In poultices, 
washing, and healing wounds, or for general 
purjawee of ablution wlioi. in hoalth. Patro- 
nised by the Board of Health and most public 
departments. Hospitals. Schools, and adopted 
by the India Council I 11 preference to all other 
disinfectants. 

Iu Bottles, Green, 6d., Is., and 2*. Crimson, 
stronger and purer. Is., 2s., and 4s. 
CONDY’S PATENT HEALTH POWDER 
also contains nascent oxygen, is odnirloea, 
aud destroys all smells. Sold In Bottles, Is., 
Is. 6d., and 3s. ; and in cask*, 1 cwt, 36s. 

CONDY'S PATENT OZONIBED WATER 
for the bath and toilet, removes impure and 
foreign tastes, and odours from tho mouth, 
strengthen* the gums, is anti soptic, and is 
in a high degree adapted for purifying the 
mouth, tor preserving the teeth, ar.d for the 
immersion of artificial teeth. It purities and 
softens the skin, allays irritation, removes 
mcretions, stimulates and promotes the 
healthy action of tho skin, and tends gene- 
rally to the creation and preservation of a 
healthy state of the lardy. In stoppered bot- 
tles, 2s., double size, 3s. Cd. 

Liquor Potassie Pernranganati* Pur : 
(Coudy) gr. Ij. sd Jl 
Liquor Oalcis PcrmxtignnaUa Pur : 
(Condy) gr. (j. ad Ji 
Liquor Magnesia! I'ernnuiganatis Pur: 
(Condy) gr. (j. ad Jl 
The abovo solution* of pure permangnnatis 
aro projrared for iutemol or external u*c Anti- 
septic anil Tonic. 

Internally. — Dose from ten drop* to a drachm 
in half a-pintof pure water. 

Externally — As a lotion or gargle, from ono to 
four drachm* in balf-a-pint of pure water. 
WHOLESALE AGENTS.— J. Bell and Co 
338. Oxford 8trcet; Squlio, 277, Oxford 
Htroot ; Savory and Moore, Bond Street ; 
Morion, Soiitharnpton Row ; Butler and 
C'rUpc, 4. Cheapeido ; W. Hora and Co., 68, 
Minorie* ; T. Standring. Manchester ; Jcw»- 
bury and Brown, Manchester ; Butterfield, 
Clarke, and Co., York ; Smeeton and Non, 
Lsed* ; Reinhardt and Son. Leoda ; Harvey 
and Reynold*, I/eeds ; H. B. Bradv, Newcastle ; 
Grattan *nd Co., Belfast; Butler, Sackville 
Streot, Dublin ; J. Robertson and Co , Edin- 
burgh ; J. Mackay, Ediuburgh ; the Apothe- 
caries’ Co., Glasgow ; and all first class 
Druggists. 


R oyal institution 

of GREAT BRITAIN, ALBEMARLE 
STREET. 

Tho WEEKLY EVENING MEETINGS ef 
the MEMBERS of tbe ROYAL INSTITUTION 
will be rektimod on FRIDAY, APRIL 12, 
Eight o'clock. 

The following Courses will be delivered 
after Easter : — 

R Owen, Esq.. D.C.L., F. R.8., will resume 
his Courso " On tbe Comparative Anatomy, 
Physiology, and Fossil Remain* of the Cl*is 
of Fishes," on Tuesday, April 9. 

J. Tyndall, Esq., K.R.8., will resume his 
Course “ On Electricity," on Thursday, April 
11 . 

I’rofewor Ilelmboltx, of Heidelberg, will 
deliver Two I/ect tires “ On Musical Acourtics. 
and on the Physiological and Psychologies! 
Causes of Musical Harmony and Discord," oo 
Monday and Wednesday, April 8 and 10. 

Six Lecture*, by John Hullah. Ksq . “Oo 
tho History of Modern Music,” commenting 
Tuesday, April 30. 

Six Lectures, by William Pengclly. , 
F.G.S., “On tho Devonian Age of th* 
World " — commencing Thursday, May 2. 

Nine Lectures, by Max Mtiller, Esq., Tay- 
lnrian Profossar, Oxford, Ac., “On th* 
Science of Lauguago,” commencing Saturday, 
April 13. 

The abovo Lectures will begin at Three 
o'clock in tho afternoon. Term* for tbe 
Acoustical Comae. Half-a-Guioea ; for the 
other Courses, a Guinea each, or Two Guinea* 
for all tbe Course*. 

H. BENCE JONES, Hon. Sec. 

E xtraordinary optical 

IMPROVEMENTS. 

*. d 

Pocket Tole*oopos, define 5 nolle* II * 

Ditto, 10 2t 0 

Ditto, and showing all the) ,a n 
Heavenly Bodies . . . . ) 
Students' Microscope*, with every necessary, 
at 30*., 50*., 60*. 84a 
Spectacles, Fine Frame*, and Pebble*.. 7 $ 
Ditto, Best Glasses, 6*. 6J ,4a. 6d., 3*. 6d. 
Country Resident* should state mre. and 
encloso 8tam|>a, or Order, payable to Bernard 
Davis, 430, Euston Road, llcgent'* Park, tio*e 
to Trinity Church ; Optician to the Ophthal- 
mic Institution. 

Descriptive Catalogues for One Stamp. 

T H. DALLMEYER, OPTICIAN, 

tl • (Son-In-Law and Pupil of the 1st* 
ANDREW ROSS.) re*|Ksctfulfy begs to Inform 
the Scientific Public that he exduairaly 
Manufactures tho 

ASTRONOMICAL TELESCOPE, 
according to A. R ’s processes, who hs* tiro 
bequeathed to him the whole of th* Ma- 
chinery, Ac. employed for that purpoae — 
TERRfeSTRIAL TELESCOPES (all kind.) of 
the moat perfect description, 

J. H. D. having devoted much time to th* 
oonitrucUou of 

MICROSCOPES and MICROSCOPIC 
OBJECT-GLASSES. 

inheriting also one-half of the Implement*, 
Ac., used for tho production of the latter. h*» 
succeeded still further to improvo them, tbs 
result of protracted analytic dioptric calcula- 
tion*. The ft rut of these, a NEW QUARTER- 
INCH OBJECT-GLASS, was oxhibitod *t » 
Soirde of the Microscopical Society, iu March, 
1860. For Particulars, »eo previous Number*, 
or Catalogues. 

IMPROVED PHOTOGRAPHIC LENSES 
(tree from Distortion, Ac.). 

, ' See J. H. D.'s Paper real at the Meet- 
ing of the London Photographic Society 
(Journal, June 16tb). 

Catalogues may be had on application st 
No. 19, BLOOMSBURY 8TREET, 
OXFORD STREET, W a 
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SPARKS & SON, 

INVENTORS OF THB 

INDIA - RUBBER URINALS 

FOR 

Hhie and female Railway Travellers, Invalids, 
and Children. 

These Urinals are made on the most approved principles, and ail are 
fitted with the recently-invented valve, which will not allow any rotuni of 
water bv the upper pait, by being placed in any position, and from their 
improved construction, are better than any similar articles nt present in use. 

A liberal discount to the Medical Profession. Descriptive Circulars and 
Lists of Prices sent per poet. 

Hospitals, Infirmaries, and Unions supplied on the best terms with every 
article for the use of the sick add invalided. 

SPARKS AND SON, 

Patiwtt Surgical Thuds and Bandaok Makers, 

88, CONDUIT STREET, NEW BOND STREET, LONDON. 



PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 o.p., 21s. net Cash. 

This quotation admits of neither credit nor discount, and Is. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT <fc CO. 

OLD FURNIVAL'S DISTILLERY, HOLBORN. 


PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACKFRIARS ROAD, S. 

THB TRADE SUPPLIED WITH CHKMICAIS AT LOW CASH PRICES. 
Pure Chemicals for Analyses,— Price List on Application. 
Shipping Order a Promptly Executed. 


Just 

published, 



Post free 
for 3 Stamps, 


TOE Wonderful Success of Messrs. GABRIEL’S PATENTED INVEN- 

TION unparalleled in Mechanical Dentistry, the remarkable simplicity of arrangement, 
together with the extraordinary amount of comfort enjoyed by the wearer, as well as the perfectly 
indestructible nature and purity of the materials employed, have produced the usual results In 
such esses — certain persona, unable to adopt Messrs. Gabriel's Improvement*, have Imitated 
thetr advertisements so as to lead the public to believe tboy arc authorised to do so. Messrs. 
Gabriel, therefore, feel it incumbent on them to caution their patient* that their inventions 
«au only bo obtained at their Advertised Establishments, us undor, and that they wiU not bo 
responsible for any that are not so obtained. 

rPHE TREATISE, GABRIEL on the “LOSS and ONLY EFFECTUAL 

A MODE of RESTORING the TEETH ; " explains their Patented System of Supplying 
Artificial Teeth, with Flexible Corel) to Gums as a base. The extraordinary advantages 
obtained by Gabriel's system are a perfect Set of Teeth, adapted with the utmost accuracy by 
*vi«t of an hour, without any operation, and without tile use of springs, wires, or any metals, 
ebarp edge* avoided, and an amount of suction or adhesion perfectly astonishing obtained ; 
while their success i* guaranteed in the moat difficult cases even when other method* have fulled, 
racy are not affected by tho ordinary changes of the mouth, or even the loss of Teeth (u any 
r*®»in), thus dispensing with the further services of tho Dentist. The best material*, which ore 
Warranted to remain pure and sweet, only employed, while tho expense is even loss than half 
IbeoTchiMiry co*t. References to patient* and testimonials may be seen. Inspection by the 
J***™ Profession and ai) interested is particularly requested by Messrs. Gabiukl, Dentists to 
W« Prince d'OtUjana. Established 1815. 8eo Diploma. 


110, REGENT STREET, near the Quadrant ; and S3 and 34, LCDGATE HILL City. 

AMERICAN MINERAL TEETH from Four to Seven and Ten Guineas per Set. 
Best in Europe : Warranted. 

LIVERPOOL— 134, DUKE STREET. BIRMINGHAM-65, NEW STREET. 


P RACTICAL CHEMISTRY.— 

Mr. HENRY MATTHEWS, F.C.S., is 
prepared to give Instruction in every branch 
of Practical Chemistry, particularly is its 
application to Medicine, Agriculture and 
Gunmcrcc. For particular* and prospectuses 
apply to Mr. Henry Matthews, at tho 
laboratory, 30, Gower Street, Bedford 
Square, W.C. 

WATER-GLASS, or SOLUBLE 

I* SILICATES uf Soda and Potash, in 
large or small ouantitles, and cither solid or 
in solution, at ROBERT RUMNEY'S Ardwick 
Chornies) Works, Manchester. 


DUTNEFORD'S 

PURE FLUID MAGNESIA, 

Note perfect in Purit# unit SlrenptA. 
“This solution may bo fairly Uken as a 
tvpe of what tho preparation ought to be.” — 
Pharmaceutical Journal, May, 1846. 

In Dispensing Jain, for the use of Chemists 
and Surgeons, 

At i»er Gallon 0* M. 

Half-Gallon 5s. fid. 

From Pixnkford and Co., Chemist*. ITS, 
New Rond fit root., London, and through all 
Wholesale Druggists and Patent Medicine 
Houses. 



T O BRASS FOUNDERS, 

ENGINE iRS, REFINER*. Ac. 

The PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call the attention of 
dll ueora and shipper* of 
uii-li ing | iota to tho GREAT 
SUPERIORITY of the 
PATENT CRUCIBLES, 
which have been used 
during the last throe year* 
by some of tho largest 
inciters in England And 
abroad. In addition to 
their capabilities of melt- 
ing an aver-tgo of from 35 to 40 pourings, they 
ore unaffected by change of temperature^ 
never crack, but ran be used till worn out, 
requiring only one annealing for several days' - 
work, and beoome hasted much more rapidly 
than ordinary pote, effecting thereby a 
SAVING of more than FIFTY PER CENT, in 
time, labour, fuel, and waste. Tlio Patent 
Plumbago Crucible Company also manufac- 
ture and import clay crucible*, muffles, 
portable furnaces, sublimate pan* and cover*, 
gla-i pot*, all de*cilptioo» -of fire-«tinxUng 
goods, and every mini site for the Assayei 
and Dentist. 

For Lists, Testimonials, Ac. apply to 
Betterxi-a Works, London. 8.W. 


TPRUSSES and SURGICAL 

X BANDAGES of every description, at 
tho Lowest Price consistent with the use of 
»ood material and workmanship, at HENRY 
3)1. WELL'S, 8. DAVIES STREET. BERKE- 
LEY SQUARE, W. Good Plain Tnisso* l«s. 
>cr dozen. Salmon'* patent 37*.. Cole* 42*. 
Double Trasses charged a* two single ones. 
ELASTIC STOCKINGS. 

Anklets. Knee-piece. Legging, 
n Silk 4*. fid. 8s. fid. 3*. «d. 4s. Od. 

Ifctton S«. 3d. 2*. 6d. 8*. 6d. 3*. Od. 

Stocking Bandage, 2d. per yard. Urinaljn 
Is., Ss.. and 10*. Od. each. Every Artjc% 
varranted perfect, and the cash returned ff 
lot approved of. . , 

Poet-offlce Orders to bo made payable at Old 
,'ivciidish Street. 


JNSKN and KIRCH HOFF’S 

SPECTRUM APPARATUS. — P-_ 
DHER nud Co. beg to inform Ph lo- 
cal Instrument Maker*. and ScIcuUho 
omen, that they supply a very complete 
■ompict form of this Instrument at » 

PU<5lOGBAPHIC APPARATUS 
MANUFACTORY. 

ipice Row, Clorkcnwcll, Loudon, E.U. 
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J, ALDERMAN, 16, Soho Square, 


LONDON. 






No. 1, U J. ALDERMANS Patent Graduating Elastic Spinal and General Invalid Conch, which is fitted up with two, three, or four distinct, 
graduating actions, so that an Invalid can be adjusted imperceptibly to any position without being touened by the nurse, and free from all 
that being avoided by his Elastic Ventilating Mattress and his Patent Elastic 


long confinement. 


: Adjusting Foundation, so that a patient cannot become 


No. 4, 4, is J. A.’s improved Spinal and Genera Invalid Couch and 
ferriage. The Couch has three distinct movements, so that a patient 
can be placed in any position ; it has also a Shifting Stand for the 


room, upon largo easy castors, so tljat the invalid <yin be lifted with 
the Couch from its stand, placed upon the Carriage, and go ont for 
an airing when required, without bein 


; touched. 

No. 8, is J. A.’s Patent Portable Equilibrium Carrying Chair, 
which enables an invalid, howeyor weighty, to be esnyed up and 
down stairs with perfect cose and safety ; the Chair, always adjusting 
itself, enables the two persons who carry to walk up and down stairs 
in tho usual way, quite erect, with their arms straight down, which 
avoids any strain uimn tho musclos. It is also a perfect Easy Chair 
for the patient to ait in during the day, the carrying handles being 
made to hook on and off in an instant. 

No. 10, Is J. A.’s Improved . Four-wheel Brighton Chair, which is mounted upon C and under spring*, both 
and front, together with hi* new wrought-lmn perches or cranes, instead of the old-fashioned wood 
• W It is also fitted for hand or pony, and is the moat elegant and easy Carriage in uso. 

11, Is J. A.’s Improved Three-wheel Albert Chair, without, or with, hood. It is elegant s*id easy. 



DOULTON 

AND 

WATTS, 

MANUFACTURERS 
OF ALL fJNDfi OF 

CHEMICAL 

APPARATUS. 


LAM BET H 
POTTERY, 

LONDON. 


S PECTRUM ANALYSIS.— 

BUNSEN and KIRCHHOFPS APPARA- 
TUS for SPECTRUM ANALYSIS is manufac- 
tured by W. LADD, Microscope and Philoso- 
phical instrument Maker by Appointment to 
the Royal Institution of Great Britain, and 
may be obtained at his establishment. 

11 A 12, BEAK STREET, REGENT STREET. 


SOAP BOILERS, &e.-A 

PARTNERSHIP in an Old- Established 
and First-Class Business is offered to a Gen- 
tlemen who has n thorough practical and 
theoretical knowledge of the trade. For 
further particulars apply to Messrs. Kim- 
berley and Green, Solicitors, 26, Old Broad 
Street, City, E.C. 



LIVENING LECTURES on 

JU GEOLOGY, at the GOVERNMENT 
SCHOOL of MINES, JERMYN STREET. - 
Mr. WARINGTON W. SMYTH. M.A., F.R.8.. 
will commence a Course of TEN LECTURES 
on GEOLOGY, on MONDAY. APRIL IS. st 
Eight o’clock ; to be continued pn each suc- 
ceeding Thursday and Monday Evenings, tt 
the r*me hoar. Ticket* for the wholo course, 
price Ss., may be had at the Museum of Prac- 
tical Geology. 

PROFESSOR TYNDALL, E.R.S.. 

JL will commence a Coarse of THIRTY- 
SIX LECTURES on PHYSICS, atthe GOVERN- 
M ENT SCHOOL of M 1 N E8. J RRMYN STREET, 
ou MONDAY. APRIL IS, at Two pm.; to be 
continued on each succeeding Tuesday, Wed- 
nesday, Thursday, and Monday, at tho same 
hour. Fee for the coarse. 3 On 

TRRNHAM KEEKS Registrar. 

8 8 A Y OFFICE, and 

LABORATORIES, DUNNING’S ALLEY, 
HI8HOPSGATE ST WITHOUT, LONDON. 
Conducted by MITCHELL and RICKARD 
(late John Mitchell, F C.8 , Author of “ Manual 
of Practical Assaying, ’’ Metallurgical Papers, 
Ac.) 

Assays and Analyses of every description 
performed as usual. Special Instruction in 
Assaying and Analysis. Consultation* in every 
brunch of Metallurgical and Manufacturing 
Chemistry. Assistance rendered to intending 
Paten teos, Ac. 

For amount of fees, apply to the QScc, as 
above. ' 
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THE CHEMICAL NEWS. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Detection of Alum in Bread, 
by William Ceookes. 

This problem is one of far more difficulty than is 
generally imagined, and it is, doubtless, to this fact that 
the discordant results obtained by different analysts are 
to be attributed : one stating that out of sixty-four 
samples of bread purchased at various shops in poor 
neighbourhoods at the East of London, whore, if any- 
where, adulteration would be practised in the most bare- 
faced manner, not a single one was found to contain 
alum : whilst another analyst, with equal positiveness, 
mentions the name of a baker who is, in his opinion, 
almost the only person in a large district at the West 
End of London who sells unadulterated bread, and 
roceeds to state that more than 87 per cent, of the 
read in London is adulterated. Very few of those who 
have published anything on this subject give details 
respecting the process they adopt, but in most instances 
it seems to be somewhat to the following effect : — The 
bread is first charred and burnt nearly to an ash ; the 
latter is then boiled in diluted hydrochloric acid, with 
which a little nitric acid has been mixed ; ammonia is then 
added, and the precipitate which it produces is boiled in 
potassa. After filtration, hydrochloric acid is to be 
added in excess, and then ammonia, when it is supposed 
that the precipitate will consist of alumina. With a 
pure solution of alumina to start with, doubtless this 
process would give accurate results; but it must be 
remembered that in bread the alumina would be accom- 
panied by phosphoric acid, as well as phosphate of lime 
and phosphate of magnesia, each of which would make 
its appearance in the last precipitate with ammonia, 
and would, consequently, pass for alumina. But, granting 
that this tendency of the phosphates of lime and mag- 
nesia to simulate the reactions of alumina had been 
provided against, it seems to have been almost entu'ely 
overlooked by popular writers on this subject that 
whenever alumina and phosphoric acid meet together in 
solution, they adhere with the greatest pertinacity, and 
will infallibly appear together in the last precipitation. 
I should not have deemed these points worthy of mention 
did I not knqw that many analysts are habitually 
employing similar processes to the above, and are even 
estimating quantitatively the amount of adulteration in 
bread by weighing this precipitate of the mixed phos- 
phates of lime, magnesia, and alumina, and calculating 
it as pure alumina. 

My attention was first drawn to this subject by the 
fact that a sample of bread which was known to be 
entirely free from adulteration had been pronounced by 
a somewhat experienced analyst as being largely adul- 
terated with alum, My assistance was asked in order 


to disprove this injurious allegation, and, having accord- 
ingly submitted the subject to a somewhat lengthened 
examination, I am induced to lay the results before the 
readers of the Chemical News, in the hope that when 
the attention of chemists is drawn to the subject, it 
may be investigated as fully as its commercial import- 
ance deserves. 

The great difficulty in my hands has been to devise 
a process which should not confound other things with 
alumina. It was easy to frame various modes of 
operating by which a minute trace of alumina could be 
detected, but I was for a long time baffled by finding 
that they were equally delicate in their reactions, 
whether alumina were present or not. In fact, I do not 
hesitate to say that the accurate analysis of a mixture of 
those phosphates which are precipitated from an acid 
solution by ammonia is one or the most difficult 

{ iroblems in inorganic chemistry that the chemist is 
iable to meet with in technical analysis. 1 do not 
pretend to have yet solved the difficulty, but the 
process which I have at last adopted has at least the 
merit of not showing the presence of alumina when 
that body is absent. It has, on the other hand, tho 
inconvenience of being rather tedious in its manipula- 
tion, and to some may seem to be needlessly complicated. 
No one can be sensible of this fact more than myself ; 
but of the numerous methods which I have tried, both 
with and without separating the phosphoric acid, this 
was the only ono which invariably gave me trustworthy 
results. 

The bread, of which at least 500 grains should be 
taken, is first to be incinerated in a platinum or porce- 
lain dish, until all volatile organic matter has been 
expelled and a black carbonaceous ash remains. The 
temperature must not be raised much beyond the point 
necessary to effect this. Powder the coal thus obtained 
and add about thirty drops of oil of vitriol, and heat 
until vapours begin to rise ; when sufficiently cool, add 
water aud boil for ten minutes. Filter and evaporate 
the filtrate until the fumes of sulphuric acid begin to be 
evolved, when ten grains of metallic tin and an excess 
of nitric acid must be added, together with water, drop 
by drop, until action between the acid and metal com- 
mences. When all the tin is oxidised, add water and 
filter. Evaporate the filtrate until fumes of sulphuric 
acid are again visible, when more water must bo added, 
and the liquid again filtered if necessary. To the clear 
solution now add tartaric acid, then ammonia in excess 
and sulphide of ammonium. Evaporate the liquid, con- 
taining the precipitate suspended in it, in a dish until all 
tho Bmell of sulphide of ammonium has disappeared. 
Filter, evaporate to dryness, and ignite to get nd of the 
organic matter. Powder the black ash, boil it in 
moderately strong hydrochloric acid, filter, add a crystal 
of chlorato of potash, and boil for a minute. Now add 
chloride of ammonium and ammonia aqd boil for five 
minutes. If, at the end of that time, autv precipi- 
tate is observed it will be alumina. From he filtered 


208 


New Combinations of Ammonia , Picric Acid , 8fc. { ikT*’ 


solution, if oxalate of ammonia be added, the lime will 
be precipitated, and if to the filtrate from this, ammonia 
and phosphate of soda be added, the magnesia will come 
down. 

The following is a synopsis of the process : — 

Incinerate to black ash. Powder. Moisten with 
IIO. SCX,, add HO. Boil. Filter, and evaporate nearly to 
dryness. Add HO.NO*, Sn and HO if necessary. When 
action ceases add 110 and filter. 


Precipitate 
contains all 
the PO* in 
conjunction 
with the 
8nO t . 


Evaporate filtrate nearly to dryness, 
add IIO, filter if necessary, add aHO.T, 
AmO, and AmS., evaporate and filter, 
'evaporate filtrate, to dryness, ignite, boil 
black ash in HC 1 . Add’KO.ClO*. Boil, 
j Add AmCl and AmO. Boil. Filter. 


Precipitate; To solution add AmO. 0 , boil, 
containsall 
the Al^Oj. 


filter. 

Precipitate 

Tosolutn.addAmO 

CaOd 

and2NaO.IIO.rO,, 


precipitate of 


2MgO.NlI4O.PO*. 


On a Senes of New Combinations of Ammonia , Picric 
Acid, and Metallic Bases , 1 by if. CARET Lea, 

(Continued from par/e Iy6.) 

Analysis. 

•4245 substance gave -2632 picric acid. 

' 5 g6 S ,t „ -3600 „ 

* 4 2 45 >1 ,t • 1 S 77 chloride of silver. 

* 5 86 S » » ‘**77 

'3788 ,, ,, *4932 chloroplatinatc of ammonia. 

This leads to the formula : — 


j- O. 

Dried over sulphuric acid in vacuo ; — 


Calculated. 


Found. 


C is HiN 3 0,4 
Ag . . . 
aNH, . . 


. • 61-62 

I. 

61-73 

H. 

6i*ii 

Mean. 

61-42 


27-96 

27-94 

27*95 

. 919 

993 

— 

993 

100*00 

99-62 


99*30 


. ‘ " uviun, unu me ammonia exceeds tlu 

calculated amount in consequence of the impossibility o! 
obtaining tho salt quite free from admixed picrate ol 
ammonia. r 

This beautiful salt appears to bo one of the most 
permanent of this very unstable class of substnnees. It 
dissolves readily in hot water containing ammonia, 
sparingly 111 cold, and crystallizes in fine needles from 
the hot solution Heated on platinum foil it detonates 
and leaves a brilliant spot of metallic silver. 

A mmonia-picratc of copper, 

A cold saturated solution of picrate of ammonia added 
to an ammomacal solution of sulphato or nitrate of 
copper, immediately throws down an abundant prccipi- 
l,m?n* Wh r '■ aftcr . "'ashing with strong solution of enr- 
eXbits°i a '! d a,ter " ard with dilute ammonia, 

siLc of rt b «l U . U t fUl f- 0 g 'r nlf,h y el,ow colour with a 
^ 18 in finw Kcales » and much 

resembles the dust of the wings of butterflies. 

1 American Journal v Sconce and A, 1. 


Analysis gave for this salt a constitution similar to 
that of the silver salt. 

•6059 gms. substance gave '4652 picric acid. 

•9310 „ „ *1279 oxide of copper. 

1-4240 „ „ • 1577 metallic copper. 

•6059 ,» „ *2190 chlorhydrate of ammonia. 

The copper was determined in the one case by pre- 

cipitating tho cupric solution while boiling with hypo- 
sulphite of soda, dissolving in aqua regia, evaporating 
to dryness, redissolving in dilute chlorhydric acid, and 
precipitating with distilled zinc and estimating as metallic 
copper; in the other by precipitating at 212 0 by caustic 
soda. 

These results lead to tho formula : — 

aNriJuO . C IS gjj j O. 

Dried over sulphuric acid in vacuo : — 

Calculated, Found. 




I. 

tJ. 

Mean. 

C«H,NjO|4 . 

. 77-63 

76-44 

— 

; 6'44 

Cu .... 


10-97 

11*07 

11*01 

2NII, . . . 

. 11-58 

11-52 

— 

11-52 


100*00 



98-98 


In an experiment to ascertain whether all the moisture 
was removed by drying in vacuo over S 0 3 , & quantity of 
about two grammes by exposure to a temperature’ of 
210 0 to 2i2 c for nine hours in the exsiccator loat a little 
less than one and a-ha)f milligrammes. 

Heated on platinum foil the ammonia picrate of copper 
explodes with some violence and with a dazzling light. 

Ammonia-picrute of Coball. 

To a solution of protochloride of cobalt prepared from 
chloride of purpurco-eobalt in the manner recommended 
by Gibbs and Genth in their interesting and valuable 
paper on the ammonia-cobalt bases, a large excess of 
ammonia was. added, and to the filtrate, cold saturated 
solution of picrate of ammonia. An abundant highly 
crystalline precipitate falls at once, which aftcr drying is 
yellowish, green ; while moist decomposes with great 
facility with separation of cobaltous oxide. 

•6293 substance gave -4784 picric acid. 

*f °75 „ ‘4594 1. 

•6067 „ „ -1641 protosulphate of cobalt. 

* 54* 6 •• •> ' *475 .. >. 

■°° 7 S » ,< -2065 chlorhydrate of ammonia. 

M hich results lead to the formula : — 

aNllTCoO.Cn J O + 110. 


Calculated. Found. 

I u. Mean. 

C, s H*NjOj4 • • 75*^7 7 S '®9 75.29 75*49 

L'<> 9 82 10-13 10-29 10-21 

2NII 3 .... 11-32 10-81 — 10.81 

IIO 2 '99 — — 


100-00 

'ibis suit is much more unstable t hap the foregoing, 
and undergoes a commencement of decomposition in 
washing. Even when this part of the operation is 
performed with great care, using carbonate of ammonia 
and dilute liquid ammonia, a portion of picrate of 
ammonia is washed through, and as cobaltous oxide is 
not easily soluble in ammoniucal solutions, it is not 
easily removed by washing with such. It is also 
probable that more or less cobaltous oxide is thrown 
down with the precipitate, as tho latter at the first 
moment crystalline becomes quickly more and more 


L. 
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curdy; and ammoniacal Bolntion of cobalt by mere 
dilution with water throws down a bright green precipi- 
tate. In the preparation of the ammoniacal solution, it 
is better to drop a strong solution of cobaltous chloride 
into a large excess of aipinoniu, 

Like the foregoing, this suit explodes by heat. 

Ammonia-picrate of Zinc. 

To a solution of pure sulphate of zinc, chlorhydric 
acid was added in sufficient quantity to prevent precipi- 
tation by the subsequent addition of ammonia in excess. 
To the clear solution, a hot, strong solution of picrate of 
ammonia was added. Immediately the whole became 
nearly solid with beautiful yellow needles and scales ; 
the beaker was rapidly cooled by cold water, the contents 
thrown on a filter, and washed first with a solution of 
carbonate of ammonia, mixed with caustic ammonia, 
and. finally, with dilute caustic ammonia alone. 

The splendid gold-yellow mass of interlaced needles 
and scales was more or less decomposed, even by the 
most careful washing, so that the brightest and purest 
parts only could be taken for analysis, nor were even 
these satisfactory. • 

Cj S II 2 N 3 0 14 mean of 5 determinations S 1 *26 
1 * 11 , • • , ,, 3 »* 9'c6 

Zn . , . 10-08 


100-30 

The formula 3NIf,alznO . C,j J O 1 requires : — 


*CY,Hj2£aO u 79-69* 

3NH 8-913 

~ 


1 00* coo 

The salt examined may be either this compound con- 
taining admixed picrate of ammonia, or may be a 
mixture of 

2NfLZuO . C 13 j 0, with 
Nlf^ZnO . C u 3 Nb,} ( >- 

The fact that when a strongly acid solution of zinc- 
chloride is supersaturated with ammonia, the compounds 
2NH3 Z11O lfCl and NH 3 Zn O HC1 successively crys- 
tallise out, speaks in favour of the latter hypothesis. 

A mmonia-picraU of Cadmium. 

The cadmium salt is obtained and purified in exactly 
the same manner as the zinc, which it nearly resembles ; 
it is, however, not so bright in colour, but pure canary- 
yellow. Like the zinc salt, it re-dissolves in its mother 
liquid by heat, without decomposition, but, like almost 
all the compounds here described, when washed witli 
pure water on a filter, the picric acid and ammonia wash 
through. A grayish- white residue of oxide of cadmium 
remains behind. 


Heated on platinum foil, the salt deflagrates with a 
beautiful green light. 


'7170 substance gave *5247 picric acid. 

•6622 

>* n '4^77 ,, >> 

j-1459 

>* >* ’®4S a »* • >, 

•6496 

„ 1, -1653 sal ammoniac. 

11459 

>» ** " 2 945 »» *» 

•6045 

» „ -6289 clilorplatinatc of ammonia. 

•7321 

»» „ 'i 501 cadmium oxide. 

These 

results lead to the formula : — 


iNlC^CdO.C,,^} 0. ] 


3 Nlf 3 . . . 
zCd . . . 


Calculated. 

I. 

Found. 

11 . 

III. 

Hens. 

• 73* 6 7 

73’44 

72-86 

73 * 3 ? 

73-20 

. 8-24 

8 -jo 

8-17 

793 

8-07 

. 18-09 

17-94 



17-94 

100*00 




99' a 4 


It seems, however, not improbable that this substance 
may be a mixture in nearly equivalent quantities of the 
salts : — 


Nrf^dO . C,j 3 ^5 4 } O and 2NIT?CdO . } 0. 

for reasons similar to those mentioned in the case of the 
zinc salt. • 


Ammon in - pier ale of Chromium. 

This salt is eusily obtained from an ammoniacal solu- 
tion of ebromoxide, which may be prepared in t^e 
following manner : — 

Three grammes of potash chronic alum are dissolved 
in water by boiling, the solution removed fropi the fire, 
and 14 cubic centimetres of pure concentrated sulphuric 
acid and 90 cubic centimetres of liquid ammonia added. 
A strongfy-alkalinc, beautiful purple solution is thus 
obtained, which may be preserved in well-stopped vessels, 
quite tilled, for a considerable time. 1 

To a solution prepared in this manner, a strong, hot 
solution of picrate of ammonia, not in excess, is to lie 
added. Some precipitation follows at once, which 
increases very much ns the solution cools. The precipi- 
tate is thrown on a filter nnd washed with dilute liquid 
ammonia. It consists of splendid green, metallic-looking 
scales, which, if heated with a considerable quantity of 
water, even strongly ammoniacal, are decomposed with 
precipitation of ebromoxide. On cooling, picrate of 
ammonia crystallises cut. Even with very careful 
washing, the salt is always partly decomposed, with 
separation of green oxide of chromium. 

The portions that were least decomposed were selected, 
but were not sufficiently puro to give any satisfactory 
result, although a number of specimens were analysed. 

1. -6949 substance gave '5864 picric acid. 

»• ‘5537 „ » 4735 »» » 

in. -4446 „ „ -3709 „ „ 

iv. *4446 ,, „ *0179 sesq. ox. chromium. 

v. -6949 „ „ -0*7 1 „ „ 

These numbers correspond to 


1. C, : H»NjO u . . . 84-0* per cent. 


11. 


. . . 85-14 

n 

it 

HI. 

i • 

. . . 83-06 

M 

>t 

IV. 

Cr • 

.... 2-78 

** 

ft 

V. 

>» • 

.... 2-63 

»* 

it 


results wbich do not lead to any satisfactory conclusion, 
but show that the quantity of ammonia salt necessary to 
keep the ebromoxide in solution throws down picrate of 
ammonia simultaneously with tho ammonia-picrate of 
chromium. This salt is very beautiful ; its lustre is 
remarkable. 


A m mon ia-picrute of Manganese. 

If ammonia be added to a solution of manganous 


* While studying the chromium Halt, I met with Primes Invos- 
tlpation of tho Salt* of Chromium." In it tho author fttatos that tho 
Stitt* of cbrotnoxldo, modified by boiling (green modification), are 
insoluble in ammonia, except after having been boiled in acid and 
precipitated by ammonia. It will 1*0 observed that the above process 
is not in eonforroitv with tho opinion of M. FnSuiy, us it is ‘.hero 
shown that the green modification, produced by boiling, is rendered 
soluble in ammonia by tho simple addition o (sulphuric acid, and 
without any application of heat. Tho solution in ammonia is always 
complete, aud the process never fails. 
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sulphate, previously rendered strongly acid with chlor- 
hyaric or nitric acid, a considerable quantity of manga- 
nese escapes precipitation, an extremely unstable solution 
is obtained, which, in a few minutes, even before filtra- 
tion is ended, becomes cloudy again. To give the solution 
more stability, the presence of a very large quantity of 
- ammonia salt is necessary, — a circumstance very unfa- 
vourable for the production of a pure ammonia-picratc, 
as, by a solution so strongly saline, picrate of ammonia 
(as already observed) is at once precipitated. The fol- 
lowing were the observations made : — 

A. If a cold solution of picrate of ammonia be poured 
into an ammoniacal solution of munganese, prepared by 
adding to a concentrated solution of manganous sulphate 
an equal volume of dilute chlorhydric acid, and then 
ammonia in large excess, there falls a precipitate of 
brilliant, satiny scales, mixed, however, with precipitated 
manganous oxide, which is readily distinguishable on 
the filter. 

B. If the ammoniacal solution is added to a hot, 
modcrately-strong solution of picrate of ammonia, and 
the whole be rapidly filtered, the liquid passes through 
before complete precipitation takes place, and on cooling, 
granular crystals are obtained, widen rapidly turn brown 
in the air. Heated on platinum foil, they turn brown, 
melt, and deflagrate sharply, with a brilliant white light. 

Neither A nor B yield a salt sufficiently pure for 
analysis. A always contains admixed manganous oxide, 
and B picrate of ammonia. A bears considerable resem- 
blance to the chrome salt just described. 

I'ouj of B gave '9115 picric acid. 

So large a per-centage of picric acid corresponding to 
897* per cent, of the molecule C, a H J N,O u probably 
indicates a large admixture of picrate of ammonia, which 
cannot be removed. The formula 

NIIjMnO. C„ J O requires 84’59 per cent. 

Ammonia-picrate of Iron. 

An ammonia picrate of protoxide of iron appears to 
exist. If solution of protosulphate of iron be mixed 
with one of sal ammoniac, and then with liquid ammonia, 
be rapidly filtered, and the filtrate be treated with picrate 
of ammonia, a durk-green crystalline precipitato is 
obtained ; thrown upon a filter, a red liquid passes 
through, containing a portion of the picrate of ammonia 
reduced by the ferrous oxide. The precipitate, when 
heated on platinum foil, deflagrates with scintillations. 
Heated with solution of sal ammoniac and caustic 
ammonia, it does not appear to dissolve, but ferric oxide 
is thrown down, and picrate and picramate of ammonia 
remain in solution. It was found impossible to obtain 
tins salt in a condition to admit of even an approximate 
determination of its constitution. 

If acetate of lead be treated with ammonia in excess, 
and if to the clear solution be added picrate of ammonia, 
a curdy precipitate, at first pale yellow, gradually deep- 
ening to orange colour, falls. Heated on platinum foil 
it detonates with violence. Boiled with caustic alkali, 
it disenguges no ammonia. The result of an analysis 
showed it to be Marchand's penta-basic picrate of lead, 

4 Pb0 ri;0 c,j 3 “- )4 } o. 

'lho above described salts containing anlmonia are all 
highly crystalline. The lead compound just nienti one 
is amorphous. 

Other ammonia-picratcs exist, which I propose to 
examino hereafter. 


On Arsenical Paper- Hangings, by Dr. W. Frazer, 
Lecturer on Medicines to the Carmichael School of 
Medicine. 

Having recently been requested by some of my friends 
to examine paper-hangings for them, which were sus- 
pected to contain arsenical preparations, and having in 
every instance obtained not mere traces, but large quan- 
tities comparatively, of this substance from the paper 
thus tested, it occurred to me that a description of the 
simple means necessary to determine the fact would be 
interesting, and perhaps useful to many who might be 
desirous of having a similar question solved. 

There is ample proof that the consideration of arse- 
nical paints is at last engaging the attention of the 
public in a manner it has never heretofore done, and 
several papers have been published on the subject in the 
past year. The paper which was read by my friend 
Dr. Davy, at a recent meeting of the Royal Dublin 
Society, abounds in important and practical information, 
lie detailed in it the results of his inquiries, and alluded 
to several striking instances*in which deleterious effects 
have followed the use of these arsenicated papers, and 
also the employment of a green arsenical distemper, or 
water colour, applied as a paint to the walls of rooms in 
a public institution in this city. He further demon- 
strated, and I think sufficient notice lias not yet been 
drawn to it, that these same obnoxious colours ore 
lavishly employed in other manufactures, as wax tapers, 
mid in the colouring of green tarlatan for ladies’ dresses, 
to which the poison adheres so loosely that slight fric- 
tion removes it ; and an instance was incidentally men- 
tioned by Dr. Barker, proving that French confectioners 
have not quite given up the employment of these danger- 
ous colourings, and in which serious results might this 
winter have readily occurred, from children eating their 
attractive but deadly sweets. It is right to state, in my 
opinion, that every such coiouring is avoided by our best 
Dublin houses, and that these sweets come from abroad. 
To these instances I might myself add the very free use 
of arsenical green in tlie painting of blinds and wood- 
work. I do not purpose to enter into the details of the 
symptoms which arc now recognised as attending the 
continued inhalation or absorption of small quantities of 
arsenic. I can readily understand that some individuals 
are much more susceptible of their injurious influence 
than others ; and this is what we would be led to expect 
from our previous knowledge of the action of other 
mineral substances, such as cither lead or mercury. 
But I think that these cases which have been accumu- 
lated add another proof to the experience already 
acquired on the subject, of the effects of poisonous sub- 
stances in small doses, and almost, I might say, proving 
the existence of a general law, that “minute, but far 
from imaginary, homoeopathic, or infinitesimal quantities 
of mineral preparations can and do produce decided and 
well-marked symptoms in the human frame.” Burton, 
Tanquercl, and others, have well worked out the details 
of the pernicious influence of lead preparations when 
absorbed in small and repeuted quantities; and it is 
truly wonderful how small an amount of this metal may 
produce serious results. In connexion with this, let me 
detail the following case : — I was asked to see a woman 
some years since, labouring under obscure and unex- 
plained malaise : she had wandering rheumatic pains, 
constipation, and colicy attacks, for which she had been 
under medical care for upwards of a fortnight, and as 
yet with little or no improvement. I chanced to look 
at her gums, which I always do in obscure attacks of 
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abdominal pain, and the well-defined blue line at once 
told its talc of lead as the source of the attack. I had 
considerable difficulty in getting any history of her 
exposure to its action ; at lost it came out that she was 
employed as a care-taker in an empty house ; that the 
family had been away, and that painters were working 
there ; and, finally, that she used to sleep in the room in 
which the paint-pots were kept, and that for several 
nights some of these pots were close to her bed. She 
rapidly recovered by using suitable treatment. 

Copper, too, is another of those metals whose insidious 
action upon the system, when absorbed in small quan- 
tities for a considerable period, is undoubted; and Dr. 
Corrigan's purple line around the gums is as distinctive 
and conclusive of its presence os the blue line of Burton 
is well known to be of lead. In a case which I saw in 
l)r. Corrigan’s wards, there was no doubt cither as to 
the existence of a purple copper-poison line upon the 
gums of the patient, or of the presence of those sym- 
ptoms which copper causes ; but how was the entrance 
of copper into the man’s body to be accounted for? Ilis 
trade was that of an upholsterer’s workmau ; he had to 
all appearance nothing to do with copper, and still, on 
strict examination into his history, it was found that for 
some weeks he hud been chiefly, if not altogether, 
engaged in polishing and cleaning up old brass furniture 
castors, the dust from which he stated, when closely 
questioned, had often affected his taste unpleasantly 
when working at them. Yet the symptoms caused by 
b th copper and lend absorbed in this gradual manner 
,ve very different in character from such as attend their 
< xhibition in full medical doses. 

Shall I also instance mercury, — how well recognised as 
the result of exposure to it in continued, though minute 
doses, is the metallic trembliug, the palsied state of a 
looking-glass maker, or a button gilder, and yet how 
distinct from salivation, griping, and other well-known 
symptoms of tho influence of this mineral in full 
therapeutic doses. In fact, we are but beginning to 
recognise tho truth of that law which I allude to, that 
the influence of medical agents, especially mineral sub- 
stances, over the human body, differs not only in degree, 
but even in essential characters, according to the doses 
and the mode of exhibition. Palpably I would say that 
one special class of symptoms will be produced by 
exposure to the continued absorption of minute doses; 
and this is noticed alike, whether the substance be 
inhaled by a painter working in lead preparations, a 
person inhabiting arscnical-papcrcd rooms, or one 
breathing the fumes of mercury, or from the repeated 
internal employment of the deleterious substance, os in 
drinking leaden waters. Thata distinct classof symptoms 
will attend the use of these same substances when 
employed in their ordinary medical doses, — a class of 
symptoms best known to us from their being most 
frequently brought before our notice ; and, lastly, that a 
third class of symptoms arc to be traced when these 
preparations are exhibited in excessive, or, as they arc 
popularly termed, poisonous quantities. I do not wish to 
i>e understood as asserting that the symptoms produced 
by any one of these substances, arsenic, copper, or lead, 
iiave nothing in common in these three modes of exhi- 
bition, but that they present broud and well-marked 
distinctions, valuable to us as practical guides, and 
interesting as abstract truths. 

But, to return to the subject of testing arsenical paper- 
hangings, 1 wish to poiut out a very simple and satis- 
factory mode of examining these papers, which was first 
mentioned to me by Dr. Davy. Tho powder detached 


by scraping from the surface of tho paper, or any other 
substance which wc desire to examine for arsenic, is 
intimately mixed with about twice its bulk of pulverised 
yellow prussiatc of potash, which has been previously 
dried to deprive it of its water of crystallisation, and tho 
mixture is placed in an ordinary reduction-tube, and 
steadily heated. I always wrap a small portion of 
moistened bibulous paper around the tube, about half 
way up, to aid tho condensation of the arsenic at this 
part, which sublimes in the metallic state. I find in 
practice that the yellow prussiatc of potash is much to 
be preferred to other reducing agents, and I think it will 
be found that it is so simple in its action, and so satisfac- 
tory in its results, that anyone with a moderate amount 
of care can at once determine for themselves the presence 
or absence of arsenic in paper-hangings. Lot me say, in 
conclusion, that it is not necessarily a bright-green paper 
that alono contains arsenic, many very pale greens and 
greenish-white colours also yield it ; and at present I 
would be disposed to look with more than suspicion on 
almost all the green tints employed by the paper-stainer. 
There is no reason that this should continue, and in some 
of the compounds of chrome I have no doubt satisfac- 
tory substitutes might be found, even if they were more 
expensive than the gaudy but deadly arsenical tints. — 
Dublin Hospital Gazette. 


Note on the Estimation of Uranium and Phosphoric 
Acid, by M. F. PisAKl. 

If phosphate of soda is poured into an acetic solution of 
oxide of uranium, the metal is completely precipitated 
in the state of phosphate, having the formula, — 

2 (Ur, 0 , O) P 0 4 . 

This precipitate, although gelatinous, deposits perfectly 
when hot, which allows of its being easily washed. 

Estimation of Uranium. — After saturating with am- 
monia the liquid containing tho uranium, acidify with 
acetic acid, then add a sufficient quantity of phosphate 
of soda. Allow the precipitate to deposit when hot, and 
wash it several times by decantation with boiling water. 
Care must always be taken when, after two or three 
decantations, it happens that the precipitate docs not 
deposit itself readily, and the supernatant liquid becomes 
turbid, to add a little chloride of ammonium, which 
favours the settling. If this precaution is omitted, some 
phosphate of uranium passes through tho filter, and 
considerably retards the filtration. Whilst the precipi- 
tate is on the filter wash it with hot water, with the 
addition of chloride of ammonium, and dry it artificially. 
Then separate it as completely as possible from the 
filter, calcine it in a platinum crucible, taking care to 
incinerate the filter separately. The calcined phosphate 
has generally a green tint, owing to a partial reduction, 
but that has very little influence on tho results. The 
weight of phosphate of uranium, multiplied by 0,8023, 
gives the quantity' of oxide Ur, 0 ,, O. 

Estimation of Phosphoric Acid in Combination icith 
Alkalies, Alkaline Earths, and Mayncsia.— Although 
the method of estimating phosphoric acid in alkaline 
phosphates by sulphate of magnesia yields excellent 
results, yet chemists well know that a long time is 
required for its. complete precipation, and there is always 
a difficulty in detaching the portion adhering to tho 
sides of the vessel, liven in this case the uranium 
method of estimation can be recommended. Moreover, 
it must be observed, that os the equivalent of phosphato 
of uranium is very high (it contaius 80 per cent, of oxide 
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of uranium), the loss ought to be less than with mag- 
nesia. 

The following is the operation for estimating phos- 
phoric acid by this means. After dissolving the phos- 
phate, either in water or hydrochloric acid, add a certain 
quantity of nitrate of uranium, supersaturate with 
ammonia, and acidify with acetic acid : phosphate of 
uranium is thus precipitated. The precipitation is 
known to be complete by the Bupcmatant fluid haring 
a yellow tint, owing to excess of uranium. If incom- 
plete, a fresh quantity of nitrate of uranium must be 
added, and afterwards ammonia or acetic acid. The 
precipitate must be treated with the precautions above- 
mentioned. Its weight, multiplied by 0,1977, gives the 
relative quantity of phosphoric acid. This method of 
estimating is particularly applicable to the separation of 
phosphoric acid from magnesia, a separation usually 
attended with considerable difficulty. 

I have also successfully utilised this method for 
analysing the urnnite of Autun in tho following 
manner : — 

Dissolve the uranite in nitric acid ; then, after sepa- 
rating the gangue, add to the solution some ammonia, 
and afterwards a slight excess of acetic acid. All the 
phosphoric acid is precipitated with the uranium, and 
the two bodies are thus estimated simultaneously. A 
little oxide of uranium usually remains in the filtered 
liquid, which may he separated from the lime in the 
ordinary way. 

The estimation of phosphoric acid by uranium does 
not succeed well when phosphate of iron and of alumina 
are present, these being always precipitated in more or 
less amount with phosphate of uranium. — Comptes- 
Itendus, vol. lii. 


On the Pretence of Arsenic and Antimony in the 
Sources and Reds of Streams and Rivers ,* * by Dugald 
Campbell. 

Thf. author has forwarded the following letter to the 
Editors of the Philosophical Magazine : — 

“Since my communication upon the abovo subject, 2 

f ublished in the Philosophical Magazine of October last, 
havo repeated my experiments upon several of the 
sands I then reported upon, and with the like result 
which I then gave. I have also made experiments upon 
other specimens since obtained, and in all I have hitherto 
examined i have found nrsenic, and generally, if not 
always, accompanied with antimony. The process fol- 
lowed was the same as I formerly described, only I 
invariably used hydrochloric acid without tho slightest 
trace of arsenic in it, as some doubts had been cast ujton 
my fornier results in a notice of my paper in the 
Chemical News of tho 20 th of last October, because 
in my anxiety to admit of anyone testing the accuracy 
of my results I had described how the process might lie 
conducted with what is generally sold as pure acid, but 
which, if properly tested, is rarely free from arsenic. 

“ During these last experiments it occurred to me to 
distil the sands with a second and a third dose of acid ; 
and in most cases I have found the yield of arsenic and 
antimony to be much greater — say from two to five 
times — -in the second distillate than in the first ; and in 
some 1 hnvc found the third distillate to give more than 
the first, but in others less. 


1 Philosophical Magazine, Fourth Scries, VoL xxi. j>. JlS. 

* Chemical Nlws, Vol. il. 11 g. 


“ These results induce me to say, that before a sand 
could be pronounced not to contain any arsenic or anti- 
mony it should be distilled to dryness with at least 
three distinct doses of acid, each distillate being tested 
carefully in the manner described in my former commu- 
nication.” 


TECHNICAL CHEMISTRY. 


The Society of Arts’ Annual Exhibition of Inventions. 

The Thirteenth Annual Exhibition of Inventions was 
opened to the public on Monday at the Rooms of the 
Society of Arts, John Street, Adelphi. Many of the 
articles there exhibited are of a character to be of con- 
siderable interest to our renders, and we therefore 
purpose to give a short notice of those inventions which, 
npon careful inspection, wo deem most deserving atten- 
tion. The figures nro the snmc which arc attached to 
the articles themselves. The first in tho Catalogue 
which attracts the notice of the chemist is No. 1. 
A Specimen of Patent Fuel, exhibited by Jaber Church. 
This fuel is manufactured from the breeze of gns- works, 
mixed with nxplmlte or conl-tnr pitch, slaked lime, and 
a sufficient quantity of coal tar to render it adhesive. It 
is then plnccd in a wrought-iron scoop, which is to be 
put into a retort, such as is commonly used in gas-works, 
and then submitted to the action of heat during five or 
six hours, when it forms a fuel for locomotive engines, 
as well as for other purposes requiring tho nse of coke 
fuel. This would, in our opinion, be improved by leaving 
tho lime out. It not only is useless in the fire, but it 
would remain behind ns a caustic and irritating ash, 
which would be liable to cover everything near with 
fine lime-dust. Added to this, it Would occupy space to 
no purpose,— an important consideration for steam- 
vessels. No. 8. A Safety-pipe for Steam-boilers, exhi- 
bited by Samuel Terrill. This pipe is placed in the 
boiler, and fastened at the bottom by rivets. Two inches 
above the furnace a lend ring is placed, forming part of 
the pipe. If the water should at any time be low the 
lead will melt and permit the steam to escape through 
the pipe at the top of the boiler. The lead being placed 
two inches above the furnace, will be prevented from 
corroding by any action npon it of sediment in the boiler. 
No. 1 7. Sebitr s Patent Water, Gas, and other Conduit 
Pipes, exhibited by John Gcdge and Son. These pipes 
arc manufactured (by pressure in a cylinder) from a 
composition of waste slate, vegetable or mineral pitch or 
resin, and a small portion of animal or vegetable fibre 
or bristle. They offer the advantages of cheapness, 
comparative lightness, and facility of connection with 
each other, or with other pipes, jointing being effected 
by bringing the ends of the pipes together and passing a 
hot instrument over them, when the pipes will cement ny 
running one into the other, or when softened at the joint 
a portion of the same composition may bo used ns a 
solder. By boring with a hot augur, any description of 
!>ranch pipe may be at once introduced, or a tap. This 
flan of forming pipes is very ingenious, and the facility 
of connection or insertion of taps, &c., renders them 
superior to tho bituminised-paper tubing, which wc ore 
sorry to find is not exhibited alongside. On the other 
hand, they would probably be inferior, in the matter of 
brittleness, to the paper tubes. No. 22. Improved Safety- 
lamp for Coal-mines, exhibited by Charles Edward 
Crawley. This lamp combines Crawley and Schneider’s 
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improvements with those of Ilowden and Thresh. Its 
advantages are stated to be, — ist. That it givos consider- 
ably moro light than any other description of safety- 
lamp without the use of glass ; this is effected by means 
of a tube, open at cither end, fixed in the bottom of the 
Lamp, passing through the wick, and protected at the 
lower end by a double gauze, and. It can be immedi- 
ately extinguished without trouble. 3rd. It has an 
insulated handle, which enables the miner to carry it for 
any length of time without burning his fingors, even 
were the rest of the lamp to bocomo red-hot. 4th. It 
seldom, if ever, will become red-hot, whatever quantity 
of gas may be burning inside the gauze, jth. It will, 
on account of its peculiar construction, consume, whilst 
burning with a good flame, from one to two feet of gas 
per minute, thereby tendering, under ordinary circum- 
stances, to some extent to lessen the danger. 6th. The 
lock is rendered perfectly secure by means of a seal, 
consisting of a very small, thin metal disc, with any 
kind of device stamped upon it, fixed over the lock in 
such a manner as to render it absolutely impossible for 
the miner or any one else to open the lamp without 
breaking the seal, thereby forming a perfect detector. 
The seal would be varied from day to day, so that the 
miner would never bo able to tell what seal would be 
used on any particular day. 7 th. The great incroasc, 
however, in the light would of itself remove the tempta- 
tion to open the lamp, added to which it gives, if anything, 
less light when opened. If light arising from combustion 
must continue to be used in coal-mines, this lamp is 
perhaps as safe a one as could bo devised ; but why is 
not electricity emploved, in one of its many economical 
forms, as a means of lighting tho minor at his task ? 
No. 23. Specimens of Machine-puddled Balls of Iron, 
exhibited by William Yates. These specimens of iron 
were made by Tooth’s patent self-acting puddling 
machine, which is a wrought-iron cylinder, lined with 
fire-bricks, and driven by steam power. The chargo of 
pig iron is introduced at the chimney end of the barrel ; 
in the door is a hole for inserting tho rake, and which 
also serves os a peep-hole to watch progress. The barrel 
is kept stationary during tho fixing of tho pig, after 
which it is set slowly rotating and kept 60 moving till 
the charge has gone througli all tho usual stages of 
boiling, working dry, and dropping, which takes about 
an hour. Tho iron now begins to gather into a mass ; 
the speed of tho barrel is accelerated to solidify and 
shape tho balls ; the workman now, for tho first time, 
has to put a tool to his chargo, to cut off from the lump 
pieces suitable for his requirements ; the fire-box is now 
shunted away and the orifice through which tho flame 
had entered the barrel serves as the opening through 
which to admit the tongs, which arc attached to a small 
crane affixed to tho standing frame of the cylinder ; thus 
the balls are extracted ready to bo sent to the shingling 
hammer and rolls. Tho machine, the working of which 
these balls arc illustrations, represents one of the most 
important improvements in the maunfacturc of iron which 
has been made since the days of Cort. If it answers in 
general practice os well as it has on the small scale it 
will revolutionise this branch of manufacturing industry. 
No. 25. Patent Metal for Bearings, Shivs' Sheathing, 
fye., exhibited by John Gedge and Son. This metal is u 
composition of copper, zinc, and iron. From its 
toughness, it is stated to be a suitable metal for bearings 
of railway rolling stock or fixed machinery, and being 
cheaper than copper, and equally unaffected by sea water, 
can be used for sheathing ships’ bottoms. No. 8+. 
Rostainfs Compounds of Gutta Percha with Mineral 


and Vendable Colours and Substances for Dental and 
other Purposes, exhibited by John Gedge and Son. 
For dental purposes the crude gutta percha is first 
purified from earthy and other matters soluble in boiling 
water, and then from oily and odorous parts soluble in 
alkalies; it is then heated to no°or iao° Reaumur, to 
soften tho substance; oxido of zinc, denso white or 
coloured, and a preparation ot tannin are added, and the 
whole carefully mixed, and when it is desirable to give 
an agreeable odour, oil of peppermint or lavender, or an 
essential oil, mixed with a solution of gutta percha in 
chloroform, is added. Some of the preparations exhi- 
bited are composed of gutta percha and a mineral 
combination of blende, kaolin, and calamine, varied by 
tho addition of a little catechu. The patent mineral 
colours used in combination with the gutta percha are 
unalterable and non-poisonous. Wo think that the 
employment of gutta percha which has been purified by 
Cattell’s valuable process would be a great improvement 
upon the above. Its pure white colour would enable it 
to be tinted of any desired shade. No. 88. Specimens 
of Aluminium and of Aluminium Bronze, exhibited by 
Bell Brothers. The specific gravity of aluminum is *'5, 
or about one-fourth that of silver, and thus, weight for 
weight, the bulk of aluminium is four times the bulk of 
silver. It docs not tarnish by exposure to the air, has 
no perceptible odour or taste in the mouth, is malleable, 
can be forged, either hot or cold, equally well with gold 
and silver, and rolled into thiu sheets or leaves ; is 
ductile, so as to be capable of being drawn into fine wire. 
It further resembles silver in elasticity and tenacity, 
and, when cast, in hardness. When hammered, it takos 
tho character of wrought iron, with elasticity and con- 
siderable rigidity, sounding like steel when let fall on a 
hard body. It is extremely sonorous, and M. Lissajous 
has made tuning-forks of it, which act extremely well. 
It melts at a temperature a little above that of zinc, and 
considerably below that of silver. Aluminium may bo 
readily run into moulds, and when heated to a high 
temperature in tho crucible loses none of its weight. 
From experiments made by Deville, ho deduces ita 
jMJwer of conducting electricity to be eight times that of 
iron ; and as a conductor of heat it stands high amongst 
metals. According to this chemist, water, whether hot 
or cold, has no notion upon tho metal, even at a red heat 
near the point of fusion. It is, however, slowly oxidised 
when steam is passed over it at a white heat. Sul- 
phuretted hydrogen has no effect upon it, nor has sulphur 
itself, so long ns tho metal is not hented higher than a 
red heat, though at a higher temjwrature they combine, 
forming sulphide of aluminium. Sulphuric acid, so 
diluted ns to uttuck metals which ordinarily decompose 
water, bus no action upon it whatever; and, according 
to I)c la Rive, tho contact of a different metal, ns in the 
case of pure zinc, docs not help to dissolve the metal. 
Nitric acid, weak or strong, at the ordinary temperature, 
does not act on it, but when boiling it slowly dissolves 
it. Hydrochloric acid, whether weak or strong, is tho 
true solvent for aluminium. Alkaline solutions have an 
energetic action on it, but caustic alkalies have no effect 
upon it, even when in a state of fusion. Ammonia 
exercises a feeble action. The organic acids, such os 
vinegar, tartaric acid, &c., have little or no action on it. 
Tho effect, however, of a mixture of vinegar and salt is 
different ; for in this instance a small amount of hydro- 
chloric acid is set free, which acts on the metal, but even 
tins action is extremely slow, much slower than on tin. 
The salts of tin, too, have a strong flavour, whilst the 
salts of aluminium are less in quantity, and have little 
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or no flavour. Deville considers that the action of sea 
■water on aluminium is decidedly less than on copper. It 
can be gilt or plated by galvanic agency, but acid instead 
of alkaline solutions must be used. A coating of copper 
may in like manner be given. The effect produced on 
it by saliva is very slight, scarcely perceptible, even when 
the metal is kept" for a long time in the mouth. Up to 
the present time no solder for joining it has been found 
which is satisfactory, though it is stated that M. Mourey 
has succeeded in this object, but his process is not 
known. M. Hulot has proposed to effect this object by 
covering the surface with a deposit of copper, and then 
employing tho ordinary solders. The solution of this 
problem would tend much to bring the metal into general 
use. The alloys of aluminium and copper, forming what 
are termed “ aluminium bronzes,” are remarkable. That 
composed of io per cent, of aluminium and 90 per 
cent, of copper is probably the most remarkable. It is a 
perfect chemical combination, and has no tendency, as is 
the case with ordinary alloys, to separate under the 
influence of heat. These proportions represent an exact 
number of chemical equivalents of the two metals. 
Aluminium bronzes are of a vellow or orange colour, 
closely resembling gold, and take a fine polish, equal to 
that of steel. The chemical properties are the same as 
those of other copper alloys. In tenacity they fully 
equal steel. Drawn into wire, No. 16 guage, the 
breaking strain of copper, according to Mr. Gordon, was 
190, of iron 180, of aluminium bronze 434; showing n 
strain of 84'kilogrammcs to the square millimetre. Good 
French iron, in Deville’s experiments, broke at a strain 
of 60 kilogrammes the square millimetre, and steel wire 
at a strain of from 90 to 100 kilogrammes. It thus 
appears that steel, and that of a fine quality, only can 
Stand a comparison with aluminium bronze in respect of 
tenacity. As regards hardness, a comparison was made 
between a steel and a bronze groove for the guide-blocks 
of a locomotive engine, and, after six months’ use, no 
trace of wear was perceptible ; the bronze gave a result 
equally good with the steel. It was also tried for the 
journals of the front wheel of a locomotive, with excellent 
results, its great malleability, combined with hardness 
and tenacity, rendering it well adapted for this purpose, 
where ordinarily a very brittle alloy is used. The bronze 
containing 10 per cent, of aluminium can be rolled at 
all temperatures, from cold up to a bright cherry-red. 
It rolls well at a bright red heat, breaks less and elon- 
gates more than pure red copper. It is difficult to roll 
cold, and after a number of passes through the rolls, it 
elongates no farther; it is then necessary- frequently to 
re-hcat it, ns it hardens rapidly under the rolls, ft is 
desirable to roll it at as high a temperature as possible, 
short of fusion. Re-heating and plunging in water to 
cool renders the alloy more tractable than simply re- 
heating without dipping. If re-heated to a bright red 
heat, and not dipped in water until it has been left to 
cool in the air down to a low red heat, it is sufficiently 
malleable and ductile, when cold, to bear without 
breaking the ordinary manipulations in working it, 
except some descriptions of stamping. 

(To be coutinnod.) 


Natural Oxide of Silver. 

The following letter appeared in the Times last week : — 
“ Sir, — Up to within a very recent period the exist- 
ence of such a thing in nature as oxide of silver has 
been denied by the most eminent chemists. 


“ Science, however, has now demonstrated not only 
that it does exist, but also in enormous quantities in the 
neighbourhood of the ordinary metallic silver deposits. 

“ The result is simply this, as proved by recent expe- 
riments : — 

“ First, That in a ton of ore in its natural state, 
where the normal average of yield of the metal would 
be 1 3 ounces, now, by the new process, an average of 
1 1 3 ounces of silver would be obtained, the overplus 
being derived from that which has hitherto been rejected 
as useless; and, secondly, That the cost of this new 
method of reduction is relatively so small as to render 
the expense but little more than nominal. 

41 The importance of this discovery to our own mines 
where silver is often found in close approximation to 
copper and other metals will be very great, but to some 
of tnc foreign ones, where the deposit is large and un- 
mixed with other metals, the result in the shape of 
returns will be almost fabulous . 

“ Yours obediently, 44 Chemicts.” 

In corroboration of this, 44 R. G.” writes to the same 
paper as follows : — 

“ Sir,— jin your impression of the 29th of March you 
publish a letter from * Chemicus,’ on the important 
subject of ‘ Natural Oxide of Silver.' The period up to 
within which the existence of silver in the form of a 
natural oxide lias been denied by scientific men of the 
highest chemical attainment has hardly yet passed 
away, there being even at this moment some whose 
opinions or prejudices are so strong that they have not 
given themselves the trouble to investigate the subject, 
and either still wholly deny its existence, or assert that, 
if it does exist, it can only be extracted in such small 
laboratory experiments ns would render the discovery 
commercially valueless. The existence of stiver in 
gozzans in some form hitherto unsuspected and unknown 
was first discovered two years since by Mr. F. Squire, 
who conducted a series of successful experiments in 
public with a view to the utilisation of the discovery, the 
result of all which goes to prove the accuracy of the 
figures stated by ‘ Chemicus as.the proportion of yield 
in the ores beforo and after treatment, — ores which in 
their natural state gave, upon assay, from 5 to 1 3 ounces 
of silver per ton, yielding from 54 to 216 ounces. These 
experiments were mainly conducted on a small scale, 
but the discoverer of the presence of silver in this form, 
and of tho method of concentrating, or, as it may be 
perhaps more properly called, globulating the same, 
asserted that operations on a large scale would be even 
more successful, and it may be interesting to 4 Chemicus’ 
and to the public to know that this position he has been 
enabled to prove as incontestably as the former. 

“ The importance to this country generally, and to the 
county of Cornwall in particular, of this most interesting 
discovery it is impossible to over-estimate. There arc 
millions of tons of gozzan in Cornwall, all known to 
contain silver, but believed to contain it in such small 
quantities as to be worthless, which may be worked 
under this discovery to an enormous profit. In Russia 
silver ores containing four ounces of silver per ton are 
worked profitably. In Mexico, where labour is dearer, 
the lowest yield is five ounces. Taking a comparative 
statement for the higher wages of England, it would not 
pay to work ores containing silver only in less quantity 
than 10 ounces to 12 ounces. The Cornish gozzans are 
known to contain from 5 ounces to 1 3 ounces on the 
average in their natural state, but it is proved that in 
the form of oxide they contain from 54 ounces to 216 
, ounces, according to tnc average of the trials yet made, 
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while some have been found to be fabulously richer. It 
follows that if an average yield of 11 ounces could be 
worked without loss, — an average the lowest yet obtained 
by the process of reduction now adopted, 54 ounces 
would yield an immense profit, — the expense of raising, 
reducing, and crushing these neglected ores could not 
exceed 3/. per ton, while the value of 54 ounces of silver 
only would be over 13/., and that of the average yet 
obtained over 35/. per ton. 

“ In every point of view, then, this fresh discovery of 
science may be looked upon as likely to confer great 
and lasting benefit upon the country. It will open up 
a vast field for the employment of labour as well as 
capital, and will turn into wealth thousands and tens of 
thousands of tons of mineral hitherto looked upon as 
waste and worthless.” 


PROCEEDINGS OF SOCIETIES. 


ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Fraxkland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture VI. 

Normal Constituents of IFater as it occurs in Nature — 
Sources of Impurity in Water used for Domestic Purposes. 

At the close of the last Lecture I directed your attention 
for a moment to a particular class of the constituents 
present in water as it occurs in nature, these constituents 
ore generally regarded ns insoluble, and yet we find them 
in water in very considerable quantities. I allude to 
the carbonates of lime and magnesia which are present, 
for instance, in the New River Company’s water, to the 
extent of nearly 8 grains per gallon, in the East London, 
to the amount of io - i6 grains. These numbers refer to 
the carbonate of lime only. Then we have also carbo- 
nate of magnesia present — in small quantity, it is true, 
but still in an appreciable degree. The Thames Ditton 
water contains grains in the gallon. Now comes the 
question, how are these substances, which are generally 
regarded as insoluble, dissolved in the water l Chalk or 
carbonate of lime is so nearly insoluhle in water that 
one gallon of pure water will only take up *-5 grains 
of this compound. Carbonate of magnesia is perhaps 
scarcely so soluble. Now, the cause of the solution of 
these two comparatively insoluble salts is the presence of 
carbonic acid among the gaseous impurities of water. I 
have already alluded to it as one of the gases dissolved in 
normal water, and l think I shall bo able to show this 

C wer of carbonic acid in dissolving carbonate of lime. 

we take some lime-water, which is quite clear and 
transparent, to begin with, and pass through it a stream of 
carbonic acid, which I shall get from this apparatus, we 
shall, I think, almost immediately begin to see a turbidity 
produced. [A stream of carbonic acid gas was passed 
through a vessel of lime-water.] There you see we have 
carbonate of lime thrown down. We have a “ precipitate,” 
as we term these insoluble matters that are thus separated 
from solution, and that precipitate is carbonate of lime ; 
so that you see carbonate of lime is obviously insoluble 
in the water in which the lime itself had previously 
been dissolved. Now, I think we have perhaps thrown 
down as much as is necessary for our purpose, and I want 
to show you now that on dividing this turbid liquid into 
two portions we shall be able to dissolve one of them by 
means of water containing carbonic arid in solution, 
while distilled water will entirely fail to dissolve the other. 
We will try distilled water first. You see, of course, the 
solution is less turbid, but we certainly have no effectual 


solution of the carbonate of lime, or very little indeed. 
Distilled water generally contains a little carbonic acid, 
but not enough to dissolve the carbonate of lime. Now 
let us try the effect of the carbonic acid water. I think 
we shall not requiro to add so much of this, as of the 
other, and yet we shall in the course of a few seconds see 
a very marked difference between the two waters. Here 
you see we have perfect transparency produced. The 
carbonate of lime which was at first thrown down is 
dissolved by this carbonic acid water, while the distilled 
water had not the power of dissolving it. The precipitate 
of carbonate of lime was quite readily soluble in water 
containing carbonic acid, and hence the solution of this 
substance as it occurs in nature. The same remark 
applies to the carbonate of magnesia. 

We alluded in the last Lecture to the property, 
possessed by most of these natural waters, of curdling soap 
by producing a precipitate in a solution of soap, and of 
possessing, consequently, the property which we generally 
term hardness. To which of the constituents of water 
is this hardness due ? Is it due to the' whole of the con- 
stituents ? If not, to which ? There is a very convenient 
mode of testing this. What is termed the “ soap test” is 
used for this purpose. Here I have some of it which con- 
sists of a solution of pure white soap in dilute alcohol. 
The alcohol is made use of because the mixture of alcohol 
and water dissolves more soap than water alone. Now, 
let me add some of this soap-test, as it is termed, to the 
distilled water, and I will add it from a graduated vessel, 
in order that we may notice the quantity we take. 
Here is about a pint of distilled water, and I will 
add a very few drops of this solution of soap in the dilute 
alcohol. On shaking the vessel, you see we at once get a 
lather which is quite permanent, or very nearly so. It 
will break over the surface presently, but if I add a few 
more drops of the solution the lather, you sec, is now 
practically quite permanent : we have, in fuct, au excess 
of soap there over what is decomposed by the water itself. 
You see we have produced very readily, by this very 
minute quantity of our soap- test, this lather in the dis- 
tilled water. Now, let us try the effect of the same test 
upon a solution containing salts of sodium — containing the 
sulphate of soda and the chloride of sodium, which are two 
of the principal alkaline salts contained in those natural 
waters. Here is some of this water ; we have a larger 
quantity than in the former experiment, but I am not very 
particular about quantity. I will add about the same 
quantity of soap-test. You see we get a lather there, 
but not a permanent one yet. YY'e must add a little more. 
We have now a very evident lather but still it is not 
quite permanent. YY e will make a third addition of 
this test. YY'e have still added a very small amount. I 
have about twice as much water as in the former vessel of 
distilled water; and we have added about double the 
quantity of soap-test. Now, we will add in the same way 
some of this soap-test to the water supplied to this Insti- 
tution. I will, in the first place, add a little more thgn 
was added to the distilled water in the first instance. 
You see we get not the slightest lathering effect there. 
YY'e will add a much larger quantity. [A larger quantity 
of the soap-test wns poured in.] But we have still no 
approach to a lather. YY'e will add a very large quantity. 
Well, we are just approaching now the point at which a 
permanent lather would be produced. By the addition of 
a little more soap- test we shall get a permanent lather : 
but you see what a quantity of soap is lost in this hard 
water — what a large quantity of soap is consumed in the 
formation of this curd which I showed you in the micro- 
scope in the last Lecture, and what a very small quantity 
over and above this is necessary to produce this effect of 
lather in the water, and to give the water a detergent 
property. There, you sec a very little more of this soap -test 
will suffice; at last, we have a lather with some pre- 
tensions to permanency. In the first place we had distilled 
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•water which produces a lather with a very small quantity of 
soap j then we had this solution containing alkaline salts 
which did not take more, bulk for bulk, than the distilled 
water ; therefore we see that that water which contained ten 
groins of sulphate of soda, and ten grains of chloride of 
sodium is, notwithstanding practically ns soft as distilled 
water. But where we hare these salts of the alkaline 
earths, lime and magnesia, as in the waters supplied by 
the London companies, we require to add large quantities 
of the soap-test in order to produce a lather. 

In order that you may see the hardening effects producod 
by the lime and magnesia salts we will add a little more 
of our soap test — an excess of soap to this water. We 
have, you see, a lather there. Now I will add to this 
water, with the lather upon it, one of the constituents 
which is generally present in hard water — namely, sul- 
phate of lime which is present In the New River 
Company's water in the proportion of yzi grains to the 
gallon. This sulphate of lime is not very soluble in water j 
ft requires about 500 times its weight of water to dissolve 
it, still 1 need add but a very small quantity of its solution 
to the water in which we hare the lather. [A small 
quantity of sulphate of lime was then added to the water.] 
You sec our lather haa disappeared ; we have no longer 
a permanent lather, we have no longer an excess of soap 
there. That very small amount of sulphate of lime added 
to that large quantity of water killed the excess of soap we 
had at first. The hardening constituents of water are the 
carbonates of lime and magnesia, sulphate of lime, 
nitrate of lime, and sulphate of magnesia. All the other 
constituents present in that analytical table do not practi- 
cally harden the water at all. 

Now', having this hard water to deal with very frequently, 
especially in such chalky localities ns this where the 
water charged with carbonic acid percolates through the 
soil and readily takes up some of these salts which are 
otherwise nearly insoluble, it is a very important point 
to ascertain how this hardness can be removed — whether 
it can be removed by any process at all, and in the next 
place what is the best method of doing it? 

The hardness resulting from each of the different harden- 
ing constituents is not equally capable of removal. The 
hardness due to the carbonates of lime and magnesia is 
comparatively very easy of removal. The hardness caused 
by the nitrates, sulphates, and other salts is very difficult 
to remove. The best means to remove, upon a small scale, 
the hardness, when it is due to the presence of the car- 
bonates, is to boil the water. You see the condition upon 
which the solution of these carbonates depends is the 
presence of carbonic acid in the water ; but water at the 
boiling temperature cannot dissolve carbonic acid, or retain 
it dissolved if it has already dissolved it beforehand. 
Consequently, in heating such water for some time every 
trace of carbonic acid is expelled, and the carbonates of 
lime and mngnesia are precipitated. Here, for instance, is 
some of the water supplied to this Institution, and which 
has thus been boiled. At the bottom of the vessel is a 
white sediment of the carbonates of lime and magnesia, 
which has been deposited on boiling. The hardness of 
such water as this may be reduced to threo and a-half or 
four degrees by boiling. What are these degrees of hard- 
ness ? 13y this term the chemist understands an amount 
which is equal to one grain of carbonate of lime, so that 
you can see at a glance from the analysis of a water what 
will be the hardening effect of the carbonate of lime in it. 
For instance, this New River Company’s water will have 
7*8 1 degrees of hardness due to the carbonate of lime. 
But then the other hardening constituents — namely, 
sulphate of lime, carbonate of magnesia, and sulphate of 
magnesia— have hardening powers somewhat different from 
those of the carbonate of lime. We require somewhat more 
than an equal quantity of the sulphates of lime and 
magnesia to produce the same degree of hardness. We 
require rather less of the carbonate of magnesia to produce 


the same effect. But, practically, we do not mind to 
which of these ingredients the hardness may be due, as 
our soap-test affords a ready means of determining its 
exact degree. The soap-test is so made that, if one of 
these measures is required to produce a lather with a 
thousand grains of the water you are investigating, that 
water possesses a hardness of one degree, gr.d contains 
either one grain of carbonate of lime to the gallon, or a 
quantity of the other constituents equivalent in hardening 
effect to one grain of carbonate of lime. Thus the quantity 
of the soap- test required will enable you at once to 
ascertain what is the comparative hardness of any par- 
ticular water, and consequently the comparative amount 
of soap which will be expended in producing a lather, 
and the comparative amount of the greasy matter which 
will bo produced before the detergent process can take 
place. 

Another process, and a very beautiful one, for softening 
water, consists in the removing of the carbonic acid by 
the addition of caustic-lime, to the water. Caustic-lime 
has a strong affinity for carbonic acid. We passed a stream 
of carbonic acid gas into a solution of caustic lime, and 
we at once had the lime thrown down in the form of car- 
bonate of lime, so that the lime had fixed the carbonic 
acid, which was in a gaseous state, and produced this 
white precipitate. If we add a further quautity of lime 
to take away the carbonic acid which has already dissolved 
the carbonate of lime, we shall effect a precipitation 
of the carbonate of lime, and we shall at the same time 
remove in the same form the lijnc we add to the water. 
Let me see if I can illustrate this by an experiment. 
Here is a vessel more than half filled with the water 
supplied to the Institution. This water [pointing to a 
vessel of lime-water] contains lime in solution. This 
water [referring to the vessel containing the water sup- 
plied to the Institution] contains carbonate of lime. 
The lime in the first vessel wants to get at carbonic 
acid and combine with it ; and I dare say we shall find 
when we add this lime-water to the water in the other 
vessel, that we shall get a very copious precipitate of the 
carbonate of lime and also of the carbonate of magnesia ; 
for I scarcely need to explain that the same thing which 
holds the carbonate of lime in solution holds also 
the carbonate of magnesia, and they arc thrown down 
as a precipitate by the same means. Both are 
thrown down together. Let me try to illustrate this a 
little more clearly to you by our atomic cubes. Here we 
have the carbonate of lime contained in the water from 
the pipe. It is composed of one equivalent of lime and two 
equivalents of carbonic acid. To this we added in the 
larger vessel pure lime or caustic lime, which will be repre- 
sented by this cube which we will add to the others. 
Now, the effect of the addition of lime was to cause an 
equal distribution of the carbonic acid between the two 
equivalents of lime, so thnt this utom we added ran away 
with half the carbonic acid of the bicarbonate of lime origi- 
nally contained in the water, and left it with only one equi- 
valent of lime ; but this carbonate of lime, which contains 
only one equivalent of lime to one of the carbonic acid, is 
practically insoluble, and goes to the bottom. The car- 
bonate formed by the union of the lime added in solution 
with the carbonic acid which was taken from the bicar- 
bonate of lime was also insoluble, and was, therefore, pre- 
cipitated. The carbonated hardening constituents of 
wnter may be thus removed, the subsidence being com- 
plete in the course of a few hours. Here is some water 
which has been thus operated upon, with the car- 
bonates below, settled to the bottom of the vessel. 
Both these vessels contain water which has been operated 
upon in the same way. This [pointing to the water con- 
tained in one of the vessels] is the clearer. It was 
operated upon some six or eight hours ago. The other 
one was operated upon only two hours since. Now, this 
is really practicable upon a large scale. At the present 
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moment water at Woolwich and Plums tead — which is very 
hard — is softened in this way. It is pumped out of the 
chalk strata and mixed with some milk of lime, and allowed 
some twelve or eighteen hruis to subside before being used. 
It is thus softened from sixteen or eighteen to about six 
or eight degrees of hardness, which makes a consider- 
able difference when you come to operate upon water 
with soap. This process, however, is one which is 
not adupled for being carried out by individuals. It is a 
process which can only be carried out upon a large scnle, 
and involves a certain amount of trouble. I know a 
gentleman in London who softens the water supplied 
to him in this way ; but it is not n convenient process for 
general adoption. There is, however, another way in 
which tills softening can be performed so as to avoid the 
curdling of the soap, which I showed you in the last 
lecture, and which can be applied in u moment to a basin 
of wnter when it is about to be employed for washing. In 
order to show you the effect, I am about to employ hot 
water, because we get the effect far more rapidly and 
visibly with hot than with cold water, nnd it is a very 
visible effect which I must produce in order to render 
it evident to you that there is any effect at all. The 
method I am now going to explain to you removes 
the whole of the hardening matters, therefore it has an 
advantage over the lime, because the lime only removes 
the carbonates; but as these arc generally the most 
abundant it reduces the hardness down to five, or six, or 
eight degrees. 'NYhat I am going to do now is to add to 
this water a few grains of carbonate of soda — of the soda, 
in fact, which is used by laundresses for softening water. 
Although we do not mind rubbing the greasy matter into 
the skin, it is found that when such a substance is pro- 
duced the water will not do for washing linen. Two or 
three grains of carbonate of soda to a pint of water are 
sufficient. You see in this case an effect is at once pro- 
duced. Instead of having clear water as before we have 
turbid water, which is due to the precipitation of the 
hardening substances. It is quite easy to soften two or 
three gallons of water in this way when required. It is, 
however, advisable not to add a further amount than this, 
otherwise the alkaline carbonate of soda will produce an 
unpleasant effect upon the skin, which would not make 
its use popular. If, however, you guard against using 
too much you will find this use of carbonate of soda very 
agreeable and advantageous. 

This method, then, as I have said, removes the whole of 
the hardness, and we have another process by which the 
hardening constituents ; and, in fact, nearly all the im- 
purities of water may be effectually removed, and that is 
distillation. But here again we have a process which is 
not practicable under ordinary circumstances. Water 
thus prepared would necessarily be a comparatively 
expensive article. The process is, however, carried out 
in the Navy, and the water is subsequently ncrated by an 
ingenious process invented by Dr. Normandy. But this 
is an exceptional case. We could not expect this process 
to be adopted on land, where there are far more available 
processes capable of being applied. 

I have now to notice very shortly the organic 
impurities contained in water. These are partly of 
animal and partly of vegetable origin. They are both 
of them decidedly objectionable in water, but the animal 
impurities are by far the most objectionable. I allude 
now to both classes of impurities when in solution, not in 
mechanical suspension, because we have seen the latter 
are capable of being removed by the simple process of 
filtration. These organic impurities consist of materials 
generally formed of the elements carbon, hydrogen, 
nitrogen, and sulphur, and the peculiarity of them is that, 
as they become dissolved, they arc constantly undergoing 
chemical change, and it is during that process of chemical 
change that danger is to be apprehended. Substances of 
this kind containing nitrogen— and this is peculiarly the 


character of the animal impurities contained in water — 
constitute a class of substances which chemists call 
“ ferments,” of which yeast is a well known example. 
Now, these ferments have the property of causing chemical 
change in substances with which they are brought into 
contact, without actually entering into combination with 
the new compounds. Thus, in the case of yeast, sugar is 
resolved into alcohol and carbonic acid. Some of these 
ferments, when they gain access to the system, produce 
disease. We have, for instance, einall-pox virus, and 
there arc others of these ferments which produce a 
very definite action on the human system. Now, the mode 
in which ferments act cannot be said to -be very clearly 
made out, but still it has been generally ascertained that 
the use of water containing any of this class of. organic 
impurities in a state of chemical change— and they must 
be, if dissolved, in a state of chemical change at the 
ordinary temperature, — I say it has been ascertained that 
these are highly dangerous to health, and therefore the 
use of water containing theso organic impurities, of 
animal origin, ought to bo very stringently avoided. It 
is not possible, however, to give you any test by which 
these can be infallibly detected. The distinction between 
animal and vegetable t impurities belongs to one of the nicest 
points of chemistry, but still there is a test which will 
assist us in the matter, and that is the permanganate of 
potash. This salt produces n solution of a very beautiful 
pink tinge. If this liquid be added to water containing 
no animal matter whatever, the colour will simply be 
diminished in intensity by being diluted with the water. 
In twenty or thirty minutes, if the water contains organic 
impurities, the colour will disappear. It disappears from 
vegetable impurities in time, and from animal impurities 
more rapidly. Let us now apply our test to see which 
of these two waters would be the best to be used as a 
beverage. We will add a drop of this test first to this 
water. I do not want to add too much. You may perhaps 
already be able to see a difference in the tinge of these 
two waters, even from that distance ; the difference to me 
is very perceptible indeed here, and I think at least it 
ought to be seen at that distance. I do not want to add 
too much of this solution to it, because I want to show 
you that this very small quantity which I have added is 
sufficient to produce this very decided change in the 
tinge. Let ua add about the same quantity of this solu- 
tion to the other water. Now I think, if you compare 
them, you will find that there is a very decided difference, 
and that this last water is not altered in colour. You 
see in one case we have a water which is free from organic 
matter ; in the other we have a water which not only 
contains organic matter, but contains organic matter of a 
dangerous kind ; it is, in fact, water that has been in- 
tentionally mixed with sewage. It resembles some of the 
water which is sometimes pumped up from the wells in 
the streets. We will add a further quantity of the test, 
and you see with this large addition of pink solution we 
have not the slightest tinge of colour. Now we will add 
a still further qunntity. You see with this large addition 
it is still practically colourless, — the tinge of colour is 
very imperceptible. I could go on adding until I had 
completely oxidised all the organic matter in this water, 
and as soon ns that was accomplished, we should get a 
tinge produced by the first few drops of the solution 
in excess added to the water. You must not expect, if 
you apply this test, that you will find absolute freedom 
from organic matter ; but still the colour ought to be 
only very slightly discharged if the water be fitted for 
use as a beverage. 

The next form of contamination which is met with in 
water is that of lead, which results from the solution of the 
pipes and vessels through which we transmit, and in which 

I we store up, the water that we make use of. Although we 
have the misfortune, here in London, to he supplied with 
very hard water, there is a little alleviation of this 
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distress in the fact that this hard water is almost incapable 
of dissolving lead, and becoming contaminated with this 
form of poison. It is only when it is kept for a long time 
in lead vessels, and under circumstances favourable for the 
solution of tlie lead, that such contamination need be 
feared. Seeing that this is the case it is, perhaps, very 
unwise to adopt any method for preventing contamination 
which is not very certain in its action. Such a method is 
in use hero and elsewhere. It consists in coating with a 
thin layer of tin the inside of the pipe ; and no doubt, so 
long as the coating remains intact, you cannot have a trace 
of lead dissolved. But, in the first place, this tinning process 
may never be so perfect as to prevent some small portion 
of the lead from being uncovered ; and, in any case, where 
joints are made, you will there certainly have some of the 
bare lead exposed. Then comes the question, Have we no 
voltaic action set up ? There must be. Now if that action 
be in one direction, our pipe will be perfectly free from 
any contaminating influence ; but if the action be in the 
other direction, the use of the tin will greatly increase 
the contamination instead of preventing it. The difference 
consists simply in the direction of the electric current 
which is always set up when two metals of different kinds 
are put in contact w ith water, if one of the metals is at all 
oxidisable. If the electric current pass in this particular 
case from the tin to the lead then the water will be effec- 
tually protected from being contaminated with lead ; if, 
however, the current proceed from the lead to the tin, then 
if any trace of lead be exposed in the pipe, a voltaic action 
will be set up, which will cause rapid corrosion of the 
lead and ita rapid solution in the water, and then the con- 
tamination from the lead will be produced perhaps a 
hundred-fold. 

Let us try whether this tinning does effect the protec- 
tion of lead or not. It is a question very easily settled. 
We have here some of the water supplied to the Institu- 
tion, and we have here a galvanometer which will indicate 
the direction of the current. Here I have a sheet of tin 
and here I have some lead. If the red end of the needle 
moves towards you when I bring the two ends of the 
metals into the water, the question as to whether the tin 
protects the lead will be answered in the negative. In 
that case the current passes from the tin to the lead, and 
the tin will have the effect of causing a more rapid solu- 
tion of the lead, if the latter be in any part uncovered. 
Now we will immerse the two plates without letting 
them come in contact. [No effect was produced upon the 
galvanometer.] There is some want of contact here. 
The wire is broken off here from one of the metals, bo 
that there is not the slightest possibility of a current being 
communicated to the galvanometer. [The detached 
end of the wire was refixed to the plate of 
metal, and the experiment was repeated with success.] 
There you see the red end of the needle moves towards 
you, and the question is answered in the negative — the 
tin does not protect the lead, but on the contrary, it 
facilitates the solution of the lead in the water. 

We all know that spring. water is a very refreshing 
and delicious bevernge — very different from the kind of 
water we usually meet with in large towns. What is the 
reason of this ? The reason is that in spring-water we 
have a well aerated water — a water which has dissolved 
carbonic acid and oxygen from the atmosphere in 
descending through it, and in percolating through porous 
strata where, it is true, it comes in contact with organic 
matters, but they are present in a very small amount. It 
goes down below the surface and acquires a mean tempera- 
ture of somewhere about 50°, while the water we drink in 
London during the summer varies from 65*' to 75°. Further, 
spring- water (if it be carefully selected at least) is free 
from any of the organic impurities of which I have spoken, 
nnd being used immediately it is brought out of the stratum 
where, it has accumulated, it possesses those refreshing 
qualities to which I have just alluded. Now these condi- 


tions are quite within the reach of most, if not all, of the 
Companies supplying water to this metropolis. If you 
look at this list [referring to the table printed in the last 
lecture] you will find that we have not a very large quantity 
of organic matter, except in the case of the East London 
Company where the quantity of organic matter is more 
than four grains to the gallon. Many of these organic 
substances are, probably, entirely vegetable. The quantity 
you see in no other cose is by any means excessive. We 
may say, in fact, that the London Companies have it in 
their power to supply us with water possessing very nearly 
an equal degree of purity and equally refreshing qualities 
with that which we obtain directly from the spring. But 
it ennnot be done on the present system of supply. It is 
quite impossible, in the way in which it is supplied at 
present to have it in any other way than that in which it 
now reaches our lips, and these conditions are superinduced 
entirely through the mode in which it is supplied. Let 
us just glance at this mode. We collect the water in a 
vessel of this construction [pointing to a diagram of 
a square water-cistern, and supplied with water by means 
of a ball-cock] : the water is turned on for some twenty 
minutes during the twenty-four hours. Here is a ball- 
cock which rises with the water, and when the water 
rises to a certain height this cock prevents a further 
quantity of water from flowing in. There is also a waste- 
pipe which prevents the cistern from overflowing. The 
waste-pipe is fixed to carry off the water in case the ball- 
cock should get out of order, and the pipe communicates 
with the street sewer. It is, however, sometimes, perhaps 
generally, trapped. The lower end of the pipe is re-curred, 
and the water collects there, and prevents gases going 
back again into the cistern. So long as the water con- 
tinues to fill the bend of the pipe, such an escape of gas 
from the sewer into the cistern is impossible, but then, if 
water be first poured down into this pipe, it will evaporate 
in the course of three or'four weeks, nnd leave the space 
quite free for the passage of gas, and this ball-cock is so 
arranged that itdoes not let theoverflowrundown the waste- 
pipe, unless it gets out of order, which is, perhaps, once in 
six or seven years. When the water has evaporated from 
the bend in the waste-pipe, the sewer gases are free to 
pass into the cistern. You all know, when you open a 
window, the air rushes into the room ; and in the same 
way the air from the sewer rushes up the waste-pipe intt> 
the cistern, and we have seen what a powerful absorbent 
of gaseous matter water is. The water becomes contami- 
nated to a very considerable extent, and this contamination 
goes on until the water is almost saturated, because 
probably not one-third of this water is used in the day. 
The cistern is again filled up from the ball-coek, and 
the fresh stratum of wuter is again saturated in the 
course of a few hours with these noxious gases, and 
thus the water reaches our lips in this infected, unwhole- 
some condition. The supply of pure and refreshing water 
is utterly impossible upon this intermittent system. You 
see, if the water were laid on so that, by opening a cock, 
we could at once obtain it without the necessity of storing 
it in a cistern, we should have at any moment water 
free from contamination, ar.d perfectly free from these 
sewer emanations. Almost all the large towns except 
London are now supplied upon this constant system. 
Manchester is thus supplied, and the benefit which results 
is incalculable. We have now only one source of pure 
water in London, and that is our drinking-fountains. We 
cannot, however, have the water supplied to us in this 
state in our own houses, and the only plan to obtain it 
free from contamination is to send for it to the drinking- 
fountains. 

I see, however, that our time is very nearly gone, and I have 
one or two other matters still to mention. The first is orone. 

I have already stated that hydrogen is capable of uniting 
with one equivalent of oxygen, forming water; with two 
equivalents of oxygen to form binoxide of hydrogen ; and 
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with three equivalents to form “ ozone,” or, at all events, 
to form teroxide of hydrogen, the existence of which is 
theoretically indicated, if ozone be not this very compound. 
What is this ozone ? Some chemists suppose it not to 
contain hydrogen ; others think it does contain hydrogen ; 
and a series of analyses certainly did seem to prove that 
hydrogen in the proportion I have stated was a constituent 
of ozone. Now, ozone is produced in two or three 
different ways. One of the moat peculiar is by means of 
the electrical machine. There is a peculiar odour in tho 
neighbourhood of an electrical machine when worked, 
and that odour is usually supposed to be due to ozone. It 
is caused by electric sparks passing through the air. We 
can collect this ozone in a variety of ways ; but before doing 
so I must refer you to the liquid contained in this glass 
vessel, which furnishes a very delicate test for the presence 
of ozone, and of other matters too, as we shall presently 
see. It consists of a solution cf iodide of potassium and 
Btarch. Ozone, containing as it docs three equivalents of 
oxygen, readily gives up oxygen, and it is capable in 
this way of oxidizing the iodide of potassium and con- 
verting the potassium into potash. The iodine thus 
liberated forms an intense blue solution with the starch. 
Here I have a KhumkorfF s coil, which will give us a series 
of sparks. You see by the working of this air-pump the 
so-called ozonised air passes through the liquid, which 
becomes blue. You sec we have now got a very decided 
blue colouration here. That is one mode by which ozone is 
produced ; but we shall sec that the blue colour is not 
entirely due to the prcsenco of ozone. Now, another 
mode for the production of ozone is by placing moist phos- 
phorus in a close air -jar. Here is some filter paper which 
has been imbued with the solution of iodide of potassium 
and starch, and which will become blue when it is plunged 
into this vessel containing ozone produced by this process. 
This constitutes what is generally known ns the usual test 
for ozone in the atmosphere. Then we have another mode 
of producing ozone, and that is by electrolysis. When 
water is mixed with some highly oxidizing substance, such 
as chromic acid, we have this ozone produced when the 
water is decomposed by a current of electrity. It was 
from this source that ozone was produced for analysis, and 
it was from this that the formula I have here used was 
formed— namely, HO Jt three equivalents of oxygen and 
one of hydrogen. 

Ozone, os 1 have said, is supposed to be present in the 
air, and many very careful observers are at the present 
time making observations upon the relative quantities of 
ozone present in the air. Papers of this kind [exhibiting 
ozone papers] are exposed to the atmosphere for certain 
fixed and definite lengths of time, the amount of blueness 
which they manifest in that time is carefully noted, and the 
intensity cf this blue colour is supposed to represent the 
comparative quantity of ozone present in the air. Now, it 
is greatly to be regretted that such an amount of labour 
should be expended upon a matter which is utterly and 
entirely valueless, because this so-called “ test ” for ozone 
is really only a test for a great number of things which 
may — nay, do — exist in the air, and from which ozone may 
be really absent. We may say that there is not up to the 
present time a single experiment which demonstrates that 
ozone is present in the atmosphere ; and certainly these 
tests, so far from proving its existence, do not even in- 
fallibly demonstrate the presence of an oxidising influence 
in the air. It is quite possible that this blueing of the 
paper rnay be produced in a condition of air very different 
from that in which ozone is present. Ozone being a 
highly oxidising substance, is supposed to decompose 
organic impurities in the air, and therefore the air which 
contains the larg >st quantity of this ozone is supposed to 
be the most wholesome. You have only to have present, in 
the air, some acid gns, — you have only to go into the 
neighbourhood of some chemical works, for instance, 
where hydrochloric acid gas is evolved, — and you will 


there have plenty of these manifestations of tho presence 
of ozone. Here we have the test I have just applied and 
described. Here we have some solution of iodide of 
potassium and starch, and I acidify it with acetic acid. 
You see we have abundance of ozone indicated, but it is 
said that ozone is never present in this port of London. 
The liquid has become of a dark blue colour. The reason 
is, that the iodide of potassium which is contained in this 
liquid, and in all these test-papers, is decomposed by 
acids, and hydriodic acid, a compound of iodine and 
hydrogen, is immediately formed. It is only necessary to 
bring this hydriodic acid in contactwith free oxygen; when 
the hydrogen is oxidized, and the iodine is liberated ; so you 
see this so-called “ test” for ozone is perfectly unreliable. 
But to what are the effects due which are produced upon 
the test solution by the air through which the electric 
sparks passed ? They are due, as I will show you in the 
next Lecture, to the combustion of nitrogen, which forms 
nitrous acid when electric sparks pass through the atmo- 
sphere ; and I think I shall be able to show you that this 
gas produces a very intense colouring effect upon the ozone 
test-papers. 


SOCIETY OF ARTS. 

Wednesday, March zo, 1861. 

Professor H. W. Williamson in (he Chair. 

At this meeting Mr. Charles Tomlinson read a paper 
on The Economic History of Paraffine, a portion of which wc 
will extract, as our readers can hardly fail to regard tho 
subject as an interesting one. After the usual introductory 
remarks, Mr. Tomlinson said : — 

“ Thero is scarcely a better known natural product than 
common coal, and yet how marvellous are the properties 
of that familiar substance. Its history, if fairly written, 
would be of the bulkiest; it would take us into many 
sciences, it would draw upon many arts, and when written 
— when all that is known respecting it had been set down 
— the last words of tho last page must still be, ‘ To be 
continued.* 

11 Such must ever be the case when the finite attempts 
to take measure of the Infinite — when the human seeks to 
scan the purposes of the Divine mind in the varied rela- 
tions of an individual specimen of any ono of the great 
kingdoms of nature. 

“ I trust the Society will not deem these reflections im- 
pertinent to my subject, which, though including only one 
of the applications of coal, is indeed so large, that in 
attempting to give anything like a complete and logical 
account of it, I am bewildered with its richness, and the 
multiplicity of details, all so important, and so suggestive, 
that my task of selection would be one of great difficulty, 
were I not guided by a principle which this Society I know 
will appreciate, namely, that of insisting on its techno- 
logical, rather than on its scientific bearings. The bota- 
nist, the chemist, the geologist, the paleontologist, have 
abundant information to give us respecting the various 
kinds of coal, bitumen, petroleum, &c. My business is to 
gather together a few details chiefly respecting one sub- 
stance that has been associated with coal and other carbona- 
ceous bodies, and to point out some of its applications to 
the arts of life. 

•‘l’arafline, however, is somixed up with other compounds 
of carbon and hydrogen that it will not be easy to dis- 
entangle it without some reference to them. I must, 
however, be permitted once more to remind the Society 
that my object is industrial, not chemical. Some of the 
most illustrious chemists of this and of other countries 
have been, and are devoting their high powers to the 
solution of questions of great importance and still un- 
settled, respecting the products of the different varieties 
of coals and bitumens, so that it would be presumptuous 
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in me, a simple technologist, to pretend to do more than 
invite the attention of the Society to a few practical 
applications of the labours of those distinguished men. 

“ In common with all other branches of industry, the 
distillation of coal has been of slow growth. Sources of 
inflammable gas had long been known to exist in the 
coal districts of this country beforo the year 1659, when 
Mr. Shirley communicated to the Royal Society of London 
a notice of some experiments on an inflammable -gas 
issuing from a well near Wigan, in Lancashire. Some 
years later Dr. Clayton mado some direct experiments on 
the distillates of coal, but they were not communicated to 
the Royal Society, or indeed made public, until the year 
1739. He soys • — ‘ First there came over a flegm, then a 
black oil. and then likewise a spirit arose, which I could 
in no wise condense.' This spirit (os the inflammable 
non -condensible gas was called) excited so much curiosity 
that the black oil was disregarded. Yet Dr. iiales, in 
17*6, had published a notice of some experiments on the 
distillation of coal, and had mentioned the condensation 
of a volatile oil in the vessel attached to his still. Dr. 
Watson also noticed the production of oils, when coal is 
heated to redness in close vessels. 

“This scanty information expressed all that was known 
for many years on the subject of the liquid products of 
the distillation of coal. 

“In 1781, Lord Dundonald obtained a patent for ‘a 
method of extracting or making tar, pitch, essential oils, 
volatile alkali, mineral acids, salts, and cinders from j<it- 
coal which coals, being kindled, aro enabled by their 
own hent, and without the assistance of any other lire, to 
throw off in distillation or vapour, the tar, oil, &c., they 
contain into receivers or condensing vessels,’ — ‘ the art 
depending on the management of the air admitted into 
the kilns, which can only be acquired by experience.’ 

“In 1707, a writer in the Encyclopaedia Util annua refers 
to Lord Dundonald’s process with applause, * He turns to 
a very considerable protit the mines of coals in his and 
other estates, building ovens of a proper construction for 
burning pit-coal into coke, and at the same time collecting 
in separate receptacles the volatile alkali, oil, tar, and 
pitch, which are generally lost by the usual method. - 
The writer goes on to say, that this method, compared 
with tlu; usual method of coking coal, * affords a very 
remarkable instance of the great losses to mankind, for 
wunt of curefully attending to every result from great 
processes of art when made on a large scale. These ovens 
tare so contrived as to admit an under supply of air, and 
the coals, after being kindled, decompose themselves by a 
plow but incomplete combustion, which does not destroy 
the ingredients. The residuum left in the oven proves to 
be most excellent cinders or coaks.’ 

“It appears that about this time, M. Faujns de St. Fond 
introduced into France a similar process, from information 
which he had obtained at Lord Duudonuld’s works, for- 
getting, however, as Frenchmen sometimes do, to acknow- 
ledge the source of his information. 

_ " I he article above reterred to states that, ‘ on subjecting 
pit-coal of any kind to distillation in close vessels, it lirst 
yields phlegm or watery liquor, then an ethereal or volatile 
oil, afterwards a volatile alkali, and lastly a thick and 
greasy oil ; but it is remarkable, that by rectifying this 
last oil, a transparent, thin, and light oil of a straw colour 
is produced, which being exposed to the air, becomes black 
like animal oils.’ 

“ Mr. Northern, of Leeds, in the Monthly Magazine for 
April, 1805, directed attention to the use of coal gas. He 
says, 1 1 distilled in a retort 50 oz. of picked cool in a red 
heat, which gave 6 oz. of a liquid matter covered with 
oil, more or less fluid, as the heat was increased or 
diminished ; about 26 oz. of cinder remained in the retort ; 
the rest came over in the form of air. . , . In the 


receiver I found a fluid of an acid taste, with a great 
quantity of oil, and at the bottom a substance resembling 
tar,’ In this, and in Lord Dundonald’s previous process, 
we have the germ or basis of the manufacture of volatile 
oils from coal. The gorm, however, was destined to remain 
nearly half a century without expanding, and what at last 
gave it vitality was the demand for rapid solvents of 
caoutchouc, which led to the distillation of tar, as a source 
of benzole, when o titer valuable luminiferous agents were 
found to be present, or separable from the tar. 

“The subject, however, had not altogether remained 
neglected. 8ubstanccs were obtained from different sources, 
and by different inquirers, in various parts of the world, 
and at length becoming assembled and made known U> 
each other, certain relationships were recognised where 
least expected. In 1812, Mr. Le Witte patented an 
apparatus for extracting tar from coal, for the manufacture 
of varnishes, and for protecting surfaces. Ii is stated that 
10 per cent, of tar was thus obtained, while the residual 
coke was a valuable marketable product. In 1819, Theo- 
dore do Saussuro obtained from the asphaltic limestone, 
near Ncufchatel, in Switzerland, an oil which he found to 
be identical with that from the petroleum of Amiano. la 
1824, Chervau took out a patent for a method of distilling 
bitumen from the rocks in the Department of Saone-et- 
Loire. The manufacturers stated that they extracted 40 
parts of volatile oils from ico parts of rock, and they 
recommended their bitumen or naphtha as a fuel for alcohol 
lamps. The year 1829 introduces us to Reichenbach. the 
proprietor of chemical works in Moravia, whose name 
occupies a high place in connection with our subject. In 
that year, while examining the tar obtained from the dry 
distillation of beech-wood, he discovered paraffine, a wax- 
like substance, which earned its name from its want of 
aftinity for other bodies (parvm affinis, or ‘little affinity’) 
for it would neither unite with acids nor alkalies ; it was 
insoluble in water and alcohol, and had no action on 
metals. An oil, which possesses 6ome of these properties, 
has received the name of paraffine oil, and has been ex- 
tensively used as a lubricator. Rcichenbach, also, in 
pursuing this inquiry recognised paraffine in the tarry 
matters distilled from other species of wood, and also in the 
tars arising from the distillations of the bitumens, and, at 
a later period, in the tar obtained from coal. He also 
obtained from the tar of wood naplitlialin and creosote, 
and also bodies named piccamar and pittacal, which have 
been but imperfectly examined. In 1833 and 1834, he 
distilled coal in close vessels in contact with water, but 
from 220 lbs. of coal he obtained only 9 ounces of volatile 
oil. In 1833, Dr. Bley obtained a small quantity of 
volatile oil, and some ainmoniacal products, by distilling 
browu coni. These failures, as they must be called, so far 
as respect* coal, arose from misapprehension respecting 
the required temperature, the manipulation of the gas- 
house naturally suggesting a high degree of heat, and 
inquirers did not recur to the earlier methods of trying 
the effects of a comparatively low one. As early, how- 
ever, as 1841, improved forms of apparatus for distilling 
coni were introduced by the Count dc Hoinpcsch und 
others, and the problem how to obtain liquid products 
instead of permanent gases began to assume a clearer 
form. 

_ “ Ilompeseh’s patent is • for improvements in obtaining 
oils and other products from bituminous matters, and in 
jnirifjing and rectifying oils obtained from such matters.' 
'llicsc arc ‘bituminous schists, shales, or slates, or other 
rocks or minerals containing bitumen or bituminous sub- 
stances.’ lie describes the oil of schist or clay slate as 
‘ essential oil, intermediary fat oil, and thick, oil.’ IIis 
method of distillatiun is in a long iron close retort, arched 
on the top, and flat at the bottom, and part of his appa- 
ratus is an Archimedean screw, for filling the retort and 
turning out the coke at the other end. 
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“ There were three tubes leading from the retort, ono 
at the port farthest from the furnace, another in the 
middle, and another at the end nearest the furnace, and 
Uompcsch says that he obtains the three separate oils by 
the gradual increase of the heat, thus effecting distillation 
without decomposition of the substance. His mode of 
rectifying the fat oil, is by distilling it with sulphuric acid, 
and treating it with caustic potash Ices, 

"In 1845, M. Du Buisson patented a process for 'new 
and improved methods for the distillation of bituminous 
schistus. and other bituminous substances, as well as for 
the purification, rectification, and preparation necessary 
for the employment of the productions obtained by such 
distillation for various useful purposes.’ His works were 
at Autun, in France, and one feature in his process is the 
employment of steam. He applies a low red-heat, and 
‘ when the oil begins to be disengaged, steam is introduced 
through the cock into the cast-iron pipes which are now 
heated to redness.' His object in introducing the steam, 
is to abridge the process of distillation. ‘ The effect,’ he 
bays, * of introducing steam at a high temperature, is to 
shorten the time necessary for distillation, six hours 
for every sixteen, which is a very greatad vantage, and nearly 
double the quantity of oil is produced in a given time.’ 
By the introduction of steam also, * the retort does not 
require to be heated to so high a temperature, which pre- 
vents decomposition of the oils, and saves wear and tear of 
the apparatus.’ The practical effect of the steam was 
thus to carry off the vapours of the schist as fast os they 
were formed, and to prevent the retort from being raised 
above red-heat by the external application of the fire. 
The products of the distillation were a liquid bitumen, 
named raw oil of schistus, amwoniacal water, and a car- 
bonaceous residuum. From this raw oil of schistus arc 
obtained two volatile oils, the first of which may be used 
in lamps with the greatest advantage with a reservoir 
below, and with a double current of air in which the oil 
rises a distance of about five inches by the capillary 
attraction of the wick. The light is described as being 
* superior to that of gas, without any unpleasant smell 
or smoke ; the said lamps have a glass or chimney, with 
a diupliragm of the same diameter as the wick, and 
placed a little above the top of the burner.' Another oil 
is also described, capable of being 'burnt in the said lamps 
without any alteration, by mixing with it a corresponding 
oil obtained from petroleum and other bituminous mineral 
substances.’ In the third place, lie gets a fatty mineral oil, 
which he says, ‘ contains paraffine in large quantity. 
It is particularly applicable for lubricat'tig, for 
machinery ; ’ and, fourthly, he obtains paraffine ‘ by 
crystallisation from fat and thick oils ; it is thus 
obtained very pure, and requires but little treatment to 
make excellent candles.’ He also gels a black and 
siccative tar. His method of purifying the raw oil is by 
distillation with sulphuric acid, drawing off the super- 
natant oil, neutralising the sulphuric acid by means of a 
caustic solution of soda, and by alcohol, the latter carrying 
off a pure red colouring matter, lie also distills again, and 
collects the different oils of different densities into sepa- 
rate receivers. He lias also a method of depriving the first 
refined product of its bud odour by means of sulphuric 
acid, caustic soda, hydrate of protoxide of iron, sulphate 
of iron, and caustic solution of soda, and lie cautions 
against putting water upon the oil before the caustic solu- 
tion of soda, since the effect would be to clog the wick and 
to make the parafline oil give out a bad smell while burning. 
With respect to the paraffine, he states that * it may be 
separated from the oil merely by pressure, in the same 
manner that steal ine is separated from oleine.’ The 
parufline is' then melted and filtered on a small quantity of 
auitnal black in a double funnel, heated by steam or 
boiling water, after which it is fit for making candles. 

(To be continued.) 


NOTICES OF PATENTS. 


Fixing Pigment! and other Colouring Matter! on Textile 
Fabric! and Yarn!. J. Liqhteoot, Accrington. 

The patentee prints on with glue, and, after steaming, 
passes the goods through a salt of mercury or lead. He 
also claims gluo as a thickener, and fixing agent for 
raurexide colours. According to this patent, colours may 
be fixed by printing with glue and nitrate of lead, and, 
subsequently, passing through ammonia and a salt of 
mercury. Printing on with glue and salts of alkaline 
metals is also claimed. The colours derived from auiline, 
&c., may be fixed, according to the patentee, by means of 
tannin or tanno-gelatinc. 


Artificial Fuel. J. H. Johnson, Lincoln's Inn Fields, 
London. 

The patentee takes coal-dust, peat, kc., and causes it to 
cohere by mixing it with glutinous paste or size. The 
mixture is then subjected to great pressure in moulds, and 
afterwards dried. It is evident that this method is, in 
every way, vastly inferior to the plan adopted on such an 
immense scale near Swansea, and in other places. We 
allude to mixing the coal-dust with gas-tar previous to 
forming it into blocks. The tar which remains in the 
blocks, when subjected to the high temperature of the 
drying ovens, yields a highly combustible fuel. 


A Liquid, or Kovel Preparation, to be Applied to I Poole. 

W. E. Ubduk, Wellington Street South, Strand. 

This patent is for u new fluid for oiling woollen yams. 
It is, m fact, u fluid soap made by treating colza, olive, 
or other suitable oils with ammonia. As soon as the com- 
bination between the oil and the volatile alkali is complete, 
water is added, to render the whole sufficiently fluid to 
enable the fibres of the wool to separate properly. 


Manufacture of Uydroted Oxides and Salle of Iron and Salt t 
of the Fixed Alkalies. T. Bichaudsok, Nowcastle- 
on-Tyne, and M. Prentice, Stowmarket. 

The patentees treat the oxides of iron with sulphurous 
acid ; they then expose the solution to the atmosphere, 
by which means they obtain hydrated oxides precipitated, 
and sulphate of iron in solution. By treatment of a solu- 
tion of iron obtained as above, with a solution of chloride 
of sodium or potassium they obtain, by double decompo- 
sition, sulphate of the alkali and chloride of iron. The 
latter they convert into hydrated oxides by treatment with 
lime, magnesia, baryta, or the carbonates of those earths. 
They thus get a precipitate of the desired hydrate and 
chloride of calcium, kc. in solution. 


Treating Organic and Other Substances Containing Phosphate 
of Lime. T. RicitAJtnsox, Newcastle-on-Tyne. 

The patentee obtains soluble phosphates by treating 
phosphate of lime with sulphurous acid. The patent 
includes mixing porous substances with guano previous to 
decomposing by means of acids. 


Substitute for Butter. B. IIauiibn and 11 . J. Hathaway, 
I.eadcnliull Street, Loudon. 

The patentees prepare u delicious compound as a sub- 
stitute for butter, by mixing eight parts of fat, four of 
butter, and one of oil ! The fat being first divested of 
Btrings or ligatures, is mixed with the butter and oil in a 
cold state, and, if desirable, salt may be added. Pro- 
visional protection only. We bubmit that this is an 
attempt at patenting a process for a disgusting adultera- 
tion of butter. The reason it was not proceeded with was, 
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probably, that the patentees became aware of the extreme 
want of originality in the very nasty idea for which they 
obtained protection. Most cheesemongers of middling 
honesty have been perfectly and practically familiar for 
many years with a mode of manufacturing “ best fresh ” 
from “stale salt” by a process not very different from the 
above. 


Tanning, W. Clark, Chancery Lane, London. 

Tub raw hides, prepared as usual, are deprived of hair by 
lime, and then cleaned. The skins are then steeped in a 
solution of an alkaline chromate for a period varying from 
six to twelve hours according to their thickness. They 
are afterwards washed in running water until quite clean. 
The patentee states that, by undergoing this process, the 
greasy matters of the skins undergo a transformation which 
enables the hides to absorb the tanning ingredients with 
greater readiness. 


COBBESPONDENCE. 


Silvering Glau, 

To the Editor of the Chemical News. 


Sir, — Having been for a considerable length of time 
engaged in a series of experiments for the purpose of 
depositing a thin layer of silver on the polished surface of 
a glass speculum, which I have prepared, without success, 
I should feel extremely obliged if any of your corre- 
spondents would direct me how to accomplish that object, 
or inform me where I could obtain the requisite informa- 
tion. 

I have tried Drayton’s method of silvering mirrors, 
viz. : — 


NOj AgO 
HO . . 

NII 4 O 
CjH^Oj 
reduced by grape-sugar, 


By weight, 


Two parts 
Three parts 
One part 
Three parts ) 

or oil of cloves ; but the result 
was always a mottled surface of black matter and silver. 

Another method was to dissolve gun-cotton in caustic 
potass, and drop into the solution crystallised nitrate of 
silver ; redissolve by means of ammonia, and heat the 
mixture while on the surface of the glass. This produced 
a whiter metal, but the black residue spoiled the surface 
as before. 

I have also tried a number of experiments with the 
silver salt dissolved in saccharic acid, glycerine, &c., but 
always without a satisfactory result. — I am, &c. 

J. J. W. 


The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir, — I will once more trouble you with a few lines in 
reply to the more prominent points of “ Verax's” letter 
on the above subject, published in No. 68 of the Chemical 
News, promising, however, that it is the last time I can 
accord any notice to critical communications where a mere 
nom de plume appears in place of a genuine signature ; for, 
as another of your correspondents very truly wrote,— 
^truthful statements need no fictitious names.” 

I differ with “ Verax ” entirely as to the value of 
anonymous communications, for the general reader, at all 
events, will always look to the signature appended to any 
assertions, before he decides upon what amount of 
credence may be attached to the same. I cannot, cither, 
permit another dictional point to pass without comment. 
“ Verax” constantly associates himself and his opinions 
■with those of the public at large, instead of bringing them 
forward in a simple, straightforwoid maimer for whatever 


they may be worth as his own well-founded convictions. 
It is not a little remarkable that of the large number of 
communications upon the adulteration question I have 
received within the last two months, not one has been in 
accordance with the notions of your correspondent. 

If “Verax” chooses to pervert very obvious and 
common-sense statements to his own mysterious purposes, 
I will not be answerable for any deductions from my 
writings thus peculiarly contorted ; as the fairest way of 
replying to his remarks on colouring matters, I will quote 
from my own paper (Chemical News, No. 6a, page 94} 

“ In the second table accompanying this paper, I have 
condensed some general information relating to the chief 
colouring matters used for purposes of (what might be 
called) ornamental adulteration, amounting to upwards 
of sixty in number, of which twelve or thirteen are 
active and powerful poisons — a like number are harmless, 
except in special cases of disease or morbid debility,— 
while the remainder are cither more or less injurious to 
health, or we know too little about their effects upon the 
animal economy to venture a decided opinion either way.” 

I think it hardly possible to imagine a more definite or 
explicit statement than the preceding ; and I cannot con- 
ceive what observation of mine can be considered to imply 
that I “ regard all colours and essences employed to please 
the eye or taste, as poisonous.” 

With regard to the adulteration of bread, I may inform 
“ Verax ” that, as might have been supposed, my results 
are not founded upon the examination of samples from any 
one district, or class of vendor, or consisting of any parti- 
cular quality ; had it been otherwise, those results would 
never have been published by myself. 

I have seldom heard a more useless query than that of 
“Verax,” who requires to know the “average amount" 
of alum “ found in a quartern ? ” and I will candidly own 
my utter inability to reply to the interrogation. As well 
might one inquire what is the average force or direction of 
the wind on the entire surface of the globe all the year 
round ! Where the extremes vary so greatly, an arith- 
metical mean might of course be arrived at ; but would 
such be of the smallest practical account ? 

I have found as little as nineteen grains of alum to the 
“quartern loaf” — ».«., real “quartern” loaf, weighing 
4lbs., not the theoretical loaf, which is constantly several 
ounces short — and as much as i8z grains; and, of course, 
between these terminal points, every imaginable propor- 
tion. Perhaps, as a very rough average for the district of 
Bays water, in the winter of 1859-60, I may give 7* grains 
of alum to 4lbs. of bread os a general proportion, and lot 
St. Giles’s 108 grains to the quartern. 

If “Verax” ever possesses any samples of “bread 
made from pure wheat,” characterized either by “ brittle- 
ness of structure,” or “crumbly texture,” or any other 
bread samples without either of thc-se properties, but con- 
taining respectively rice and potatoes in any quantity, 
perhaps he will be good enough to send me portions of the 
same ; for, as a humble worker in the cause of science and 


truth, I am pleased to have the opportunity of investigating 
anvthing unusual. 

i have throughout taken the word “adulteration” in 
its popular sense rather than in its more restricted meaning, 
as, for general purposes, I consider the former plan the 
most convenient, and one appealing best to the public mind. 

At a future day the objections of “ Verax,’’ and other* 
of a more important bearing, will probably be answered at 
length ; now, however, I am content to reserve the discus- 
sion for a time, as I think a lengthened discourse on the 
special points brought forward would be wholly unin- 
teresting to your readers. In reply to various other 
questions of “Verax,” I must simply refer him to my 
paper and the tables relating thereto, in the hope that he 
will peruse the same a little more carefully than he seems 
to have done hitherto. 

Analytical points I must altogether decline to discuss 
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with unknown critics, in accordance with my usual custom. 
In the present instance I retain the Tie ws formerly expressed 
by me. 

With regard to the last point I deem it necessary to 
notice ; I may inform “ Verax” that I referred to various 
manufacturers, importers, and others, including among 
them Messrs. Huntley and Palmer, Messrs. Phillips, 
Messrs. Crosse and Blackwell, &c., in my paper, for the 
reasons given therein, as I have examined the food products 
vended by these and various other firms in many ways for 
a long time past, and entirely without their knowledge. 
Only within the last few months have I had any direct 
communication with.the parties in question for the purpose 
of acquiring certain information of a technical or statis- 
tical kind. Still, whatever assertion relating to his own 
works I may accept from a manufacturer — if borne out by 
my own researches — I should never dream of believing 
him if be told me that certain adulterations I had frequently 
detected were never used in his ttade and city. Why, it 
is not so long ago that “ one of the largest bakers ” in 
London assured me that alum was '•< seldom, if ever, used 
now," while he was using it himsqlf iu .the proportion of 
about 35 grains to the " quartern” ! 

The quotations of Dr. Odling’s 64 samples from one 
district, which were said to contain no alum, must be taken 
for whatever they may happen to be worth. As some- 
thing per contra, I may refer to Dr. Normandy’s speech 
at the Society of Arts, 1 when he observed that he had 
found alum in every one of a series of 500 samples of 
bread he had examined not very long ago. 

Thus much in Bupportof the views "Verax ” "conceives 
to be mistaken " ones, but which I hold are those of the 
great bulk of the public at large, however crudely and 
imperfectly they have been enunciated by me. 

I am, &c. Wentworth E. Scott. 

Bayswater, London, W. 


Chemical Notice* from Foreign Source*. 

I. MINERAL CHEMISTRY. 

Oomr Co»poon(L of Dlsljrbdtc Acid. — Xientele 
describes several of these ( Journal fur pract. Chemie, 
Bd. lxxxi. s. 411). Molybdate of Soda and Alumina, 
AljO s + jNaO + 12M0O3 + aaHO.is formed when a solution 
of potash-alum is precipitated by an excess of molybdate 
of soda, and the precipitate is dissolved in hydrochloric 
acid. This double salt crystallises in needles, which, when 
dried over sulphuric acid, lose 7*9 per cent, of water, and 
when heated to redness, lose 1 £’5. It contains alumina 
4'*5i molybdic acid 71*63, and soda 7*51 in a hundred. 

Molybdate of Alumina 5 AljO, + aMoOj+ 33HO is pre- 
cipitated when molybdate of soda is dropped into a solu- 
tion of alum. When dried in the air it forms a white horny 
mass, which contains 3*41 of water. The ignited precipi- 
tate is composed of AL,O s 65*24 and MoO, 34*76. After 
ignition the precipitate is only partially soluhle in hydro- 
chloric acid, and from a solution pf the unignited ammonia 
only precipitates one-third of the alumina. When the 
nnignited precipitate is dissolved in hydrochloric acid, and 
Rn excess of ammonia is added, the precipitate which is 
produced slowly dissolves again, which makes it probable 
that a soluble basic molybdate of alumina and ammonia 
exists. 

Molybdate of Iron . — An excess of nentral molybdate of 
ammonia dropped into a solution of sulphate of iron, or 
potash, or ammonia-iron-alum, produces at first a cloudi- 
ness ; but a precipitate falls on standing, and continues to 
increase for some time. It is of a pale lemon yellow colour, 
which on ignition turns green, and again yellow. It fuses 
st a great heat, molybdic acid escaping, and a greenish 
glass remaining behind. The precipitates formed with the 

1 N"t reported quite coirectly in the Journal of tho 8ocioty and in 
these psge*. 


above iron compounds contained from 14*7 to 21*01 
of iron oxide, and gave approximately tho formulas 
Fe,0 ? 4MoO ? ; Fe 2 0 , 5M0O3; Fe 3 0 , 7M0O,. When a 
solution of either of the above-mentioned iron compounds 
is dropped into the solution of molybdate of ammonia, the 
latter remaining in excess, a thick gelatinous precipitate ia 
formed. The solutions must be very dilute, or a stiff 
jelly will be formed, which it will be difficult to wash free 
from the molybdate of ammonia. The vnoiet jelly shrinks 
so much in drying, that a quart when dried weighs 
scarcely 500 milligrammes, and then forms a yellow, homy, 
half-transparent mass. The analysis of one specimen gave 
26 32, and another 25*37 per cent, of oxide, and 73*60, and 
74*6 1 of molybdic acid. 

Molybdate of Chrome Oxide. — A solution of molybdate of 
•oda added by degrees to potash-chrome-alum produces at 
first no change ; but, after a time, a cloudiness appears, 
which goes again on shaking. It is only after adding a 
quantity of the molybdate that the cloudiness is permanent 
and a precipitate falls. If all the chrome-oxide is not 
thrown down from the solution, the new compound, when 
dried, is of a clear malachite green colour. It has the 
composition Cr 2 Oj+3MoOj+ 7HO. When an excess of 
the molybdate of soda is added, the precipitate is of a 
darker colour, and has the composition Cr a O, + 2M0O3 
+ 8HO. Another compound 3Cr 2 0 3 MoO s + 4HO is pro- 
duced when a large excess of molybdate of soda and 
ammonia are added to the chrome alum at the same time. 

Molybdate of Copper is precipitated when neutral molyb- 
date of soda is added in excess to sulphate of copper. The 
precipitate is of a very pale gTeen colour, and at first 
appears flocculent, but after washing it has a crystalline 
appearance. It has the composition 4CUO, 3M0O3 + 4UO. 
The author also describes some ammoniacal molybdates of 
copper. 

On Bemlle. — Zinin has before shown (see Gmelin's 
Hand-book, Vol. xii., pp. 174 — 184), that when benzoin is 
heated with chlorine or nitric acid, it loses hydrogen, and 
is converted into benzile. He now shows ( Bulletin de St. 
Peterib. Tome iii. p. 68) how the benzile may be recon- 
verted into bensoi'n without producing any by-products. 
Benzile is tolerably soluble in strong acetic acid, and the 
change is effected in this solution by means of metallic 
iron. The author dissolves one part of benzile in six 
parts acetic acid, sp. gr. 1*065, adds from one to two parts 
of iron, and boils until the fluid becomes a mass of slendev 
white needles of benzoin, he then pours the pappy mass 
from the deposit of iron, after cooling, washes with water, 
and then re-crystallises from alcohol. In this way he 
obtains perfectly pure benzoin. It can also be obtained 
by acting on an alcoholic solution of benzile with zinc, and 
hydrochloric acid. On treating benzile with pentachloride 
of phosphorus, the author found that no hydrogen was 
displaced; but a new body which he calls chloro- benzyl, 
was formed C 28 H )n O t .+ P Cl s C 29 H 1( £) 2 C 1 2 + P C 1 3 0 2 . 

Chloro- Benxy l (we adopt in this instance the authors 
orthography of the final syllable, to distinguish this 
body from Cahour’s chloro -benzile) is very soluble 
in ether, and crystallises from the etherial solution, when 
evaporated at the ordinary temperature in large, colourless, 
transparent crystals two or three lines in thickness, but 
usually is obtained in short four or six-sided prisms. It 
is also soluble in alcohol. It melts under water or alcohol 
at 71°, and remains fluid after it has sunk to the ordinary 
temperature. It is decomposed by distillation, yielding a 
fluid, which among other things, contains some unaltered 
chloro-bepzyl. The elementary analysis of chloro- benzyl 
led to the formula C 28 H 10 O 2 CI 2 . Chloro-benzyl dissolves 
in strong nitric acid with the evolution of red vapours, 
and when the solution is mixed with water, pure benzile 
is precipitated. The reaction which takes place is 
explained by the following equation : — C^H^O^Clj + 
UNO* - C m H 10 O 4 + NHOO, Cl a . The action of caustic 
alkali on chloro-benzyl is remarkable. If hot alcoholic 
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solutiona of both bodies are mixed together and allowed 
to cool, benzoate of potash crystallises out; but if the 
solutions are mixed with water, an oily body separatee, 
which has all the properties of bitter almond oil. Aqueous 
ammonia has no action on chloro-benzyl ; the reactions of 
alcoholic ammonia are very complex, and offer con- 
siderable difficulties. 

III. ANALYTICAL CHEMISTRY. 

Teas for Orape Sing-isr. — Mulder gives the following 
(Scheik. Onders. Deel iii. p. 15) as the best way of using 
his test for the discovery of grape sugar : — A little of the 
sulphate of indigo solution is placed in a test tube, the 
fluid to be tested is added, and the mixture is boiled. A 
solution of carbonate of potash or soda is then added until 
the liquid is slkaline. If grape sugar is present the 
mixture is decolorised, if not it remains blue. 


MISCELLANEOUS. 


Oxide Chromium, when reduced fo fine powder 
is one of the best reducing and polishing substances for 
metals known, and which we think is even superior to the 
finest emery for polishing steel. The best iridium-pointed 
gold pens become useless when used for writing signatures 
for a few hours over the green chrome ink that is printed 
on bank bills. — Mining Chronicle. 

International Exhibition of 1MA2. — The follow- 
ing is the classification intended to be adopted by her 
Majesty’s Commissioners for the Great Exhibition of 
1 86a : — Section I. Rate Material*. — Mining, Quarrying, 
Metallurgy, and Mineral Products ; Chemical Substances 
and Products, and Pharmaceutical Processes ; Substances 
used for Food, including Wines ; Animal and Vegetable 
Substances used in Manufactures. Section II. Machinery 
and Engineering. — Railway plant, including Locomotive 
Engines and Carriages ; Carriages not connected with 
rail or tram-roads, Manufacturing Machines and Tools ; 
Machinery in general, as applied to industry ; Agricultural 
and Horticultural Machines and Implements, Civil 
Engineering, Architectural and Building Contrivances ; 
Military Engineering, Armour, and Accoutrements, 
Ordnance and 8mall Arms ; Naval Architecture and 
Ship*' Tackle ; Philosophical Instruments, and Processes 
depending on their use ; Photography, and Photographic 
Apparatus ; Horological Instruments ; Musical Instru- 
ments ; Surgical Instruments and Appliances. .Section III. 
Manufacture*. — Cotton ; Flax and Hemp ; Silk and 
Velvet; Woollen and Worsted, including Mixed Fabrics 
generally, Carpets ; Woven, Spun, Felted, and Lace 
Fabrics, when shown as specimens of Printing or 
Dyeing ; Tapestry, Lace, and Embroidery; Skins, Furs, 
Feathers, and Hair ; Leather, including Saddlery and 
Harness • Articles of Clothing ; Paper, Stationery, 
Printing, and Bookbinding ; Educational Works and 
Appliances; Furniture and Upholstery, including Paper- 
hangings and Papier Machd ; Iron and General Hardware, 
Steel, and Cutlery ; Works in Precious Metals and their 
imitations ; Jewellery ; Glass ; Pottery ; Manufactures not 
included in previous Classes. Section IV. Fin* Art* 
(Modem).— Architecture; Paintings in Oil and Water 
Colours and Drawings ; Sculpture, Models, Die-sinking, 
and Intaglios ; Etchings and Engravings. In the Exhibi- 
tion of 1851 there were only 35 Classes. In the proposed 
one, therefore, there are five additional. 

New Colour — Indian Brd. — Painters use very few 
colours of an organic nuture. Those which they employ 
are usully in the state of lake, which are a combination 
of the colouring principle, with a metallic oxide. For some 
time past I have been occupied with chemical researches 


on the colouring principles of organic origin, and have 
obtained one from sandal wood, which, by its beauty and 
its brightness, is nearly equal to carmine, and is of great 
interest to painters. This principle is a pure red aolid, 
melts a little below six 0 , and is afterward decomposed. 
It is insoluble in water and fixed oils, but very soluble in 
alcohol, ether, acetic acid and volatile oils. Dry chlorine 
has no action on it ; wet chlorine destroys it. AH acids — 
except nitric, chromic, and others which are rich in oxygen 
— have no action on it. Hydrosulphuric acid, which of 
all the gases is the most redoubtable test for such colours, 
has no action upon it ; neither have light and air. 
Painters have found it to be a very solid colour. It was 
used to paint the carriages of the Emperor Napoleon about 
nine years ago, and the color is still as bright as when it 
was put on. Its preparation is easy, as follows : — T»ke 
the sandal wood in powder, and exhaust it completely by 
alcohol. In the alcoholic solution thus obtained, pour 
hydrated oxide of lead in excess. Collect the precipitate 
on a filter. Now, wash the precipitate with alcohol and 
dry it ; dissolve it in acetic acid, and to this acetic solution 
odd an excess of water, The colouring matter which is in- 
soluble in water is precipitated, and the acetate of lead 
rftays in the solution ; and it may be used to make new 
oxide of lead. Now, wash the precipitate well and dry it 
at a low temperature. Researches on this colour — too long 
to relate here — have shown me that this colour is a peculiar 
principle, and is pure santalin. Its cost will be about 41. 
a pound. I intend to moke a new compound for dyers 
and calico-printers, extracted from santalin, capable of 
dissolving in water — a thing which has never been done 
before . — Profutor H. Duuauce. 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Ports of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 6d., post free Is. 7d. ; or when consisting 
of five numbers. Is. 9 d. and Is. lid. Part III. of the 
present Volume is now ready. 


All Editorial Communication! are to be addressed to Mr. Chooses, 
and Advertisement* and Butinttt Cbrxmuuiral lonj to the Prauiaou. 
Gairns, Boms A Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 


Vol. II. of the Chemical Nrwa. containing a copious Index, is now 
ready, price rxs., by poet, iu. 8d., handsomely bound in cloth, gold 
lettered. The caso* fer binding n »y be obtained at our Office, price 
it.btL Subscribe™ may have their copies bound for it. if sent to 
our Office, or, if accompanied by a cloth caute, for 6 d. A few copied of 
Vol. I. can still bo had, price lot. 6 d., by poet in. id. YoL III. com- 
monoed on January S, 1801, and will be complete in z6 numbers. 


J. iy>s.— We regret that we cannot assist you. 

F.O.S.— t. Wo believe not. 1. Tlio report war published ami may 
be obtained on applicatiou to a bookseller. 3. Not to our knowledge. 

A.B.C . — The value of commercial may he estimated near enough 
for ptactical purposes by distilling a known quantity, and collecting 
apart all that cornea over below lit* F. To estimate it with accuracy 
it would have to bo repeatedly submitted to fractional distillation, 
which is a most t odious operation. 

J.U. 1 V . — Snowdon diamond* are transparent crystal* of quartz. 
The cubical crystals you nj>eak of as occurring in the trap rocks are 
moot likely iron pyritoa ; it so, they will be of a golden colour, and 
very brittle. 

Mauu/actvrt of Yamitk.—K correspondent asks if Gum Copal or 
Gum Aulmo is first melted and run Into watur according to Mr. P. F. 
Tingroy's method, and thou again melted and mixed with boiling 
Linseed OP to make a copal varnish T Or can the Qnm Copal and Gum 
Ammo be melted iu a gum-pot, and mixed direct with boiling Liuseed 
Oil, according to Mr. J W. Nell, who obtained the Gold Isis Medal of 
tho Society of Arts In i8ji? And is there a flux that cau bo used 
with the gum rosins so as to render those gums more easy to mix with 
Linaocdl 
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The Lancet states "This in Superior to anything of the kind known." 



jut* &po ^ 0 



% 


PATENT 
CORN FLOUR. 

First of the kind Manufactured and Patented in the United Kingdom anil France, as 
•xplamcd with Engravings iu “ The Illustrated London News," of May 26, I960. Prepared 
without fermentation it is warranted to keep sweet for years. 

K is respectfully suggested that the Trade Mark, and name in fall should be obeervod on 
each Package, as similar articles are sometimes substituted or recommended aa “ the aame" or 
“ as good as Brown and Polson'a." 

BBOWN AND P0L80N, Manufacturers and Purveyors to Her Majesty, 

PAISLEY, MANCHESTER, DUBLIN, and LONDON. 


ESTABLISHED 1810. 



THE PATENT MICA LETTERS, 

FOR FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, be. 
A-DVEBTISINO AHD INDICATING, BY DAY OB NIGHT. 
Illuminated, in Gold, or in Sileer. 


TBIT AM TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL. 

Do not Fall off, and Require no Cleaning. 

PLAIN LETTERS, Egyptian and Roman, Id. per inch in Colours. 

„ „ „ 3d. per inch in Burnished Gold. 

ORNAMENTAL LETTERS .... Various Prices. 

Prospectuses Free, per Post. 


JOHN DAVIS, 

M, PEBC1VAL STREET, CLERKENWKLU 
LONDON, E.C. 

"I ME SINKER, Seal Eng-raver, 

■*-' Metal Stamper, and Manufacturer of 
Metal Labels for Patent and other Articles, 
and every description of EMBOSSING, COPY- 
ING. and PIERCING PRESSES, STAMPS. 
PUNCHE8, PRESS TOOLS, be. Croats en- 
gravixl on Rings or Seals iu the first style, 
price 8s, each. 

DAVIS’S PATENT «• SELF-INKING" 
PRINTING PRESSES, for Prescription 
Wrappers, Ac. A Lever Emlxxwing Praia and 
Die Complete, 13s. Linen Stamping Ink, aa 
supplied to her Majesty's Regimental Stores, 
to be used with all kinds of Stamps, Steel pens, 
Ac. A sample bottle for 6 stamps. 

*»• Price Lists Free per Post. 


SQUIRE & CO., 62, KING WILLIAM STREET, LONDON BRIDGE. 

JOHN CLIFF & CO. 

(late Stephen Green Ac Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERI ES, 

LAMBETH, S. 

L. OERTLING, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully informs his friends that he has entered fate Partnership with Mr. Edward W. 
Ladd, of No. 1. Old Jewry, Bullion Balance Maker to the Bank of England, and Hydrometer 
Maker to the Honourable Board of Inland Revenue, and that in. future, the business will 
bo oooducted under the Firm of 

LADD AND OERTLINQ, 

Mt No. 19 2, BISHOPSGATE STREET, E.C., 

where Uu> BALANCE DEPARTMENT will still be under the special Superintendence of 

L. OERTLING. 


Rupture*. — By XE«r Majesty's 
Royal Letter* Patent. 

W HITE’S MO C- MAIN 

LEVER TRUSS (jrerfectnd ami exhi- 
, bited in the Great Exhibition, 1831), is allowed 
, by upwards of 2U0 Medical Gentlemen to be tbe 
! most effective invention in the curative treat- 
l ment of HERNIA. Tho use of a uteol spring, 
so hurtful in its effects, inhere avoided ; a soft 
bandage boing worn round the body, whtlethe 
requisite resisting |x>wer is RiipiUled by the 
MOCM.UN PAD and PATENT LEV HR, 
fitting with ho muiJi cane and closenoss that 
It cannot bo detected, and muy bo wom during 
sleep. A descriptive circular may tie had, and 
tho Truss (which cannot foil to tit) forwanlod 
by post, on tbe circumference of tho body, 

two inches below the liijaw, being sent to the 
Manufacturer, 

MR. JOHN WHITE, 228, Piccadilly. 

Price of a Single Trues, Ida., 21s., 2ds. 6d., 
and ale. iA. Postage. Is. 

Prico of Double Trumt. 31s. dd., 42s., and 
32«. (kl. Postage, la 8d. 

Price of iui Umbilical Truss, 42s. und 32s. 64. 
Postage, la. lOd. 

Post Office Order* to lie mode payable to 
JOHN WHITE, Post Office, Piccadilly. 

ELASTIC STOCKINGS, 

KNEE-CAPS. *c. for VARICOSE VEINS, and 
all Cason of WEAKNESS and SWELLING Of 
! the LEGS, SPRAINS, be. Thoy aro porous, 
light in texturo, und lnex|>unsivo, and are 
drawn «>n like an ordinary stocking. Price, 
from Ts. 6d. tol6s. ouch. Postago, Cd. 

JOHN WHITE, Manufacturer, 

228, Piccadilly, London. 

MEDICAL FITTER. 

Tjl B. WALTERS, 51. GREAT 

Jj . QUEEN STREET. LINOOI.N’S INN 
FIF.LDS, I .ON DON. W.O,, Manufacturer of 
Shop Fittings in general. Dealer In Medical 
Glass, Eerthenwore, and every description of 
Shop reqiuslto. Medical Labelling, Wt lt:ug and 
Embossing on Gla.su, he. 

• Plans and Estimates famish od for SHOP 
FRONTS, and fitting up 8urgerles, Chemist*' 
and all kinds of Shops, complete, In town 
and country. First • rate workmanship . 
guaranteed. 
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V* Ph.Tnlflun*, Norjeon«, aid 
Druggists. 

Brown’s Cantharidine Blistering Tissue, 

PXKTARED FROM FUR* CANTH AR1DINX. 

Elegant Preparation, vesi- 

cating in much les* tfma than the Emp. 

P.L. easily applied and removed, and' 
will not produce strangury, or troublosomo 
after sores. It has received the sanction and 
commendation of many of the meet eminent 
Practitioners in Uie Kingdom.— J n Tin Casts, 
containing tm /eel, is. id. ; and small Casts o/' 
til l square fed, is. 6d. each. 

BROWN’S TISSUE DRESSING. 

An elegant, economical, and ctoanty substitute 
for all ointments as a Dressing for Blisters, and 
may be called a companion to the above . — In 
Tin Cases, containing tieelrt square rut, If. id. 
sack. 

Extracts and Editorial Note from Die Sue Tori 
Journal of Medicine. 

“ March 1st, 18J0. 

" Bsowx'a Castharidink Tieenx.— It pre- 
sents peculiar claims toournotice in the Inflam- 
matory diseases of females snd children, in 
whom the unpleasant consequences which so 
often follow the application of the F.mp. Can- 
tharides are moot apt to occur. Wo have found 
it a reliable and peculiarly safe vesicant, and 
from the many trials wo have given it, we are 
aatisfled that it deserves the attention of the 
Medical Profession. 

" Accompanying this article Is a very ritnpla 
and neat dressing. “ 



" I have prescribed theCsxTHAMDnrsTiaaua 
and Driwuxo (as prepared by you), for the last 
ten years. I have much satisfaction in bearing 
testimony to Us effectual, mild, and safe action 
as a vesicant on the most delicate skin, and one 
of the host auxiliaries in the successful treat- 
ment of congestive and inflammatory diseases ; 
the Dremiug bos tlie advantage of being cleanly, 
agreeable, and curative in its application. 

••JOHN PURSELL, M.D.. F.R C.8 B. 

“Keuniagton-park, 8urrey, Feb. IS, 1857 

“To Mr. T. B. Brown.” 


" Army Medical Department, Jan. 18, 1847. 
“Tho principal Medical Officorof the General 
Hooplfal, Fort Pitt, Chatham, reports that Mr. 
Bkown's Blutkrixo TlRsCElias been u-od ex- 


tensively in the Military Hospital, has been 
found effective ns a vesicatory, when carefully 
applied, and bos not boon productive of any 
degree of strangury. 

" ANDREW SMITH. M.D. 

* Deputy Inspector-General of Hospitals. 
“ Mr. T. B. Dhows, Birmingham." 


Sold by the Role Consignees, WIDI.IAM 
BAILEY and SON, Ilorseloy Fields Chemical 
Works. Wolverhampton ; and by oil Wholesale 
and Retail Druggists and Mcxlidne Agents 
throughout the British Empire. 


'VTOTICE of REMOVAL to 25, 

-ll OOLDEN SQUARE, W. — MINERA- 
LOGY snd GEOLOGY. — Mr. JAMES R. 
GREGORY, beg* to inform his numerous. 
Patrons, that he has removed from 3, King 
William Street, Strand, to the above very 
extensive premises where ho continues 
to supply single specimens and collections of 
Fossils, Minerals, Rocks, Ac., also Minerals 
for Chemical and other purposes. 

Diagrams, Maps. Books, Hammers, and 
Geological Apparatus of every kind. 




rpiIOMAS CROQER’S NEW PATENT A50LIAN HARPS will produce 

X Music in the Garden, Conservatory, Summer House, fcc., without a Performer. 

These Instruments merely require placing on a Table or Stand, or on the Window-Ledge, 
and the draught passing through will bring forth the most melodious sounds ever heard ; a 1 s 
short distance tho tones are truly delightful ; and what readers it more amusing is, that aoy 
one not being aware of its position, cannot trace from whence it proceeds ; the oflect is m 
peculiar, it seems to be in every direction at once. All persona are sure to be surprised sal 
delighted with the romautic effect. Prices ; — 14a, 16s., 18*., ‘Ata., 32s., 24s., 28s., 3 is., and 26s., 


new PATENT EDUCATIONAL TRANSPOSING METALLIC 


according to finish. 

THOMA8 CROGEB’S 
HARMONICON. 

For further Information and Illustration*, see T. Croger’s Price List for Musical Instruments 
of every description, with Testimonials from Eminent Musicians, which will be forwarded Pott 
free (with pleasure), from tho Manufactory, 

483, OXFORD STREET, Four Door* East of Museum Street, London, W.C. 


G LENFIELD 

bTARCH. 


PATENT 


USED IN THE ROYAL LAUNDRY. 
THE LADIES ore respectfully informed that 
this Starch is 

EXCLUSIVELY USED IN THE ROYAL 
LAUNDRY. 

and H ih Majesty's Lal-ndrxsb say*, 
that although she ha* tried 
Whxatxx, Rick, and other Powder 
Starches, 

she has found none of them equal to the 
GLENFIELD, which Is 
THE FINEST STARCH SHE EVER USED. 

WOTHERSPOON and CO., Glaboow axd 
Los dor. 


£100. 


to £100,000 to LEND on 

Reversions, Lifo Interests, Free- 
hold or Leasehold Security. Gontlo- 
mon of Property accommodated on their Notos 
of Hand to any amount ; and from £50 to £ .000 
on Personal Security and Bills of Sales Apply 
Personally (or if by letter, enclose stamp) to 
Messrs. LLOYD. HUDSON, and Co., 14, 
Cliatham Place, Black friars. 


WANTED, by a GENTLEMAN, 

II a SITUATION as AS8AYKR and ANA- 
LYTICAL CHEMIST, or as SUPERINTEN- 
DENT in a Chemical Factory, or Smelting 
Works. Ho Is a certificated Pupil of tho Royal 
College of Chemistry, London, is thoroughly 
conversant with the Assaying of Gold, Silve*, 
Lead, and Cop|>er Ores, and has had several 
years’ experience in Alkali, as well a a Lead 
and Silver Smelting Works. Address F. C. 8., 
care of Mr. Holden, Bookseller, Church Street, 
Liverpool. 


0 N I, 


THOUSAND AGENTS 

WANTED for tho SALE of the TEAS 
ortho PEOPl,B'8TEA COMPANY. A prospec- 
tus free on application to the Central DdpOt, 

22 and 23, BUCKLERSBURY, LONDON. 


CLASSICAL 

\J MAT1CAL. — T 


and MATHE- 

Dr. STEGOALL (assisted 
the Rev. L. J. Lovekin and T. Hogan, 
y, M.A), Prepares Gentlemen for their 
Examinations at the following Boards : — 
Matriculation Examination of the Loudon 
University ; Preliminary Examination at 
Apothecaries' Hal) ; Fellowship Examination 
at the Royal College of Surgeons ; Preliminary 

Glramlrtullrin a t the Dnesl I '..11 ...,A >.f 


Southampton Street, Bloomsbury Square. 

N.B.— No Vacation during the Summer 
Months. 


GAS BATHS 

FROM £12 AND UPWARDS. 



T homas Phillips, 

65, SKINNER STREET, SNOW HILL, 
LONDON, Manufacturer of all kinds of 
GAS APPARATUS for GENERAL 
DOMESTIC PURPOSES. 

Gas 8tovea without Flues, from lfe. 
COOKING APPARATUS from £1, for 
Roasting, Baking, Ac. 

Ralls, Conservatories, Public Building*, As. 
heated by Gas or Hot Water. 

Bath* eucaied in Mahogany, Plain Wood, 
or Oak, and fixed, on reasonable term*, is 
any pari of the country. 

KHTIMATIS AXD FLAWS OITD. 

N.B. — Patent 8ofety Atlas Chandelier*, and 
all kinds of Superior Gasfitting*, Ontario 
Lamp*. Post*, sc. for Public Buildings; 
DdpAt for Louis's Patent Day and Gas light 
Reflector* ; Portable Coppers for either Gas 
or Fuel ; Superior Iron Tubes and Fitting’", 
for Gas, Steam, or Hot Water, Portabl* uoi 
Works, he. 

A Prospectus sent Free by Post. 


WOOD 

v * C. ST 


p a OPTICTfl 

MR. V A U G H A N, Memb. 

Soc. Arts, British. and Foreign PATENT 
AGENT, 15, Southampton Buildings, Chunoery 
lane, W.C., givos special attention to lnns- 
tiousconnectod with 1'sxhis.thy, Metauxsgt, 
and Mixiko, Provisional Protection for Six 
Month*, £i 6s. to £8 8s. 

A Ouidt to Ineentors Free by Tost. 

ENGRAVING.- 

STEVENS, of 40, ESSEX STREET. 
STRAND, W.C.. undertakes the Prepatauoa 
of Illustrated Catalogue* and Circular* for 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On the Substitution of Electro- Negative Bodies ( Chlorine • 
Bromine, Iodine, Cyanogen , Sulphur, Sfc.) for the 
Metals in Oxygenised Salts : Production of a New 
Class of Salts in which the Electro-Negative Bodies 
replace the Basic Hydrogen, by M. r. ScilUTZEN- 
BEROER. 

The idea struck me that by making certain compounds, 
such as the protochlorides of iodine, bromine, or sulphur, 
iodide of cyanogen, &c., react on oxygenised salts, I should 
succeed, in substituting the radical bromine, iodine, 
sulphur, or cyanogen (which, in these compounds, is 
electro-positive) for the metal of the salt by simple 
double decomposition, which may be represented oy 
easily generalised special equations : — 

C^HjNaO, + C1I ~ ClNa + C t H 3 I0 4 

Acetate of main. Acetate of iodine. 

C.I^AgO, + ICy - IAg + C 4 H 3 Cy0 4 

V.. y__ — a V 

Acetate of (direr. Acetate of cyruiogcu. 

In these analogous products, the first of which is isomeric 
with iodacetic acid, the iodine, instead of being substi- 
tuted for tho equivalent of hydrogen of the radical 
acetylc takes tho place of the basic hydrogen. 

It is easy to foresee that bodies of this class, if they 
can exist, should be characterised by quite special 
properties, and, above all, great instability. Experiment 
has not failed to verify my surmises, and if I have not 
yet had timo to give to uiy reactions the desirable degree 
of generality, I havo carefully studied them on a number 
of compounds sufficient to enable mo to predict with 
certainty that it is possible to prepare tho oxygenised 
salts of chlorine, bromine, iodine, cyanogen, &c., in the 
*ame manner as salts of potassium, lead, mercury, &c. 
arc obtained. 

Here is a condensation of tho facts on which I support 
these general conclusions, — facts described in detail in 
the account sent to the Academy: — 

Anhydrous acetic and hvpochlorous acids united at 
a very low temperature, in the proportions of C 4 H 4 0 3 to 
CIO, mix together and turn red. In a quarter of an 
hour the mixture decolorises spontaneously without any 
other apparent reaction, and without altering in weight. 
An excess of hypochlorous acid imparts a fixed red tint 
to it, which disappears when this excess is removed by 
gentle heat (jo°J. 

The analysis of this liquid gives numbers corresponding 
to tho formula, 

C 4 H 3 C10 4 , or C 4 H 3 0 3 C10, 

which is that of monochioracetic acid ; but the charac- 
teristics of these products do not allow of its being 
confounded with the latter. By its mode of formation 
and properties, I consider it an acetate of chlorine. 


Acetate of chlorine is a liquid, colourless, or of a faint, 
pale yellow. It dissolves immediately, and in any pro- 
portion, in water, and turns into a mixture of hydrated 
acetic and hypochlorous acids, 

C 4 H 3 C10 4 + aIIO = C10.H0 + C 4 H 3 0 3 HO. 

Towards ioo° C. it detonates violently, and yields 
chlorine, oxygen, and anhydrous acetic acid, 

C 4 H 3 C10 4 = O + Cl + C 4 H 3 0 3 . 

It may bo preserved in ice and darkness without under* 
going any alteration ; but at the ordinary temperature 
and in tho sun it decomposes, little by little, and the 
liottle-stoppers are forced out violently. It can be dis- 
tilled in vacuo at a low temperature. 

Mercury attacks it when cold with a rustling noise. It 
disengages much chlorine, and forms acetate of mercury 
and a little calomel, — 

C 4 H 3 C10 4 + Hg = Cl + C 4 II 3 Hg0 4 . 

Here wo havo the singular phenomenon of the displace- 
ment of chlorine by a metaf. 

Zinc attacks it very slowly, and produces a mixture of 
acetate and chloride of zinc, — 

C 4 H,C10 4 + aZn = C 1 H 3 Zn0 4 + CIZn. 

Iodine instantly dissolves in it, decolorising itself and 
disengaging chlorine, without producing chloride of 
iodine. It forms solid, white', crystalline acetate of 
iodine, isomeric with iodacetic acid, but the charac- 
teristics of which arc entirely different to those of the 
latter acid, — 

C 4 H 3 C10 4 + 1 = C 4 H 3 I0 4 + Cl. 

Acetate of iodine decomposes by heat above ioo° C., 
almost always with an explosion, according to the 
equation, — 

a(C 4 lI 3 I0 4 ) = I, + CjO 4 + C 4 H 3 (C 3 I!0O 4 - 
Acetate of motUylo. 

Water destroys it immediately, according to the equa- 
tion, — 

io^H.IOO + 10 HO = I,+ aI0 3 + ioC 4 1I 4 0 4 . 

Absoluto alcohol also decomposes it when cold, 
according to tho equation, — 

io(C 4 H 3 IO,) + 5 j C $5° | = I 8 + aI0 5 + sC.H.O, + 
S[C 4 H 3 (C,1I 4 )0 4 ] 

V r * 

Acetate of otbylu. 

which corresponds to the preceding one. 

In mixing equal equivalents of protochloridc of iodine 
and dry acetate of soda, the moss becomes slightly heated, 
the strong odour of the chloride of iodine almost entirely 
disappears, and a mixture of marine salt and acetate of 
iodine is obtained. This mixture, from which it is 
impossible to separate the acetate of iodiue, presents, in 
fact, under the influence of heat, water, and absolute 
alcohol, all the reactions formulated above. If there is 
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an excess of chloride of iodine, a secondary reaction 
takes place, represented by 

C 4 H,Na 0 4 + aClX = I 2 + CINa + C 2 0 4 + CjH s Cl. 

Chloride of metlijlo. 

The action of chloride of iodine on butyrate of soda 
• is exactly parallel, and can be explained by a similar 
equation, — 

C,H,NaO« + C 1 I = C»H.IO, + CINa, 

C 8 H,Na 0 4 +aCH = I 2 + C s O t + CINa + C,H,C 1 , 

Chloride of trytile. 

2(C b H ; I0 4 ) heated = C 2 0 4 + I 2 + C 8 H,(C 6 H-) 0 J , 

v , ' 

Butyrate of trytile. 

10(0^,10,) + s { C HO°} “ + 2l 0 4 + 5C 8 H 6 0 4 + 

<[C 8 H,(C 4 H,) 0 4 ] 

s , / 

Butyrate of ethylo. 

"When cold, bromine dissolves in ncctate of chlorine 
the chlorine being disengaged little by little; the 
mixture, at first red, becomes at last perfectly colourless, — 

C 4 H 3 010 4 + Br = Cl + C,H 3 BrOj. 

The product thus obtained is liquid, and, after some 
time (one or two hours), decomposes spontaneously, with 
an explosion. Iodine dissolves in it, freeing the bromine 
and forming solid acctato of iodine. 

Sulphur dissolves with a rustling noise in acetate of 
chlorine, disengaging chlorine, but it is separated from 
sulphurous acid, and anhydrous acetic acid and sulphur 
remain, — 

aCJI 3 Cl, 0 4 + S 2 = 2 C,II 3 0 3 + SO, + S + Cl,. 

According to this, acetate of sulphur appears less stable 
than the other negative acetates; in fact, by the action 
of chloride of sulphur (CIS) on dry acetate of soda, we 
obtain immediately, by cooling, the following reaction : — 

2(C,H 3 NnO,) + 2CIS = 2C 4 H 3 0 3 + SO, + S + zClXa, 
which, being so pure, could be utilised with advantage 
for the preparation of anhydrous acetic acid. 

Benzoate of soda and chloride of iodine heat slightly 
when mixed ; the odour of the chloride of iodine disap- 
pears. If heated further it disengages tnuch carbonic 
acid ; iodine distills, and a liquid insoluble in water aud 
potash, which can be separated by fractional distillation. 

1. Into a colourless iodised liquid, boiling at 200 0 C., 
the composition of which, according to the analysis 
already made, appears to be that of iodide of phenyle 
(C u H.,l). 

2. Into a solid body very like naphthaline. According 
to this the first production of benzoate of iodine takes 
place probably according to the equation, — 

C u II a Na 0 4 + C1I — CINa + C u H 4 I 0 4 , 

and it remains for me to study more closely its products 
of decomposition. I shall endeavour equally to produce 
benzoate of chlorine, and with this pure benzoate of 
iodine. 

By slightly heating a mixture of equal equivalents of 
acetate of silver and iodide of cyanogen, the mass melts, 
producing iodide of silver, disengaging nothing ; but, 
by raising the temperature, the product decomposes, often 
with an explosion. These facts, of which a more detailed 
account will be given in another paper, are easily intel- 
ligible, by admitting the production of acetate of 
cyanogen, — 

C.HjAgO* + ICy - IAg + C 4 H 3 Cy 0 4 , 
which would be decomposed at a higher temperature. 


Anhydrous sulphuric acid absorbs anhydrous hypo- 
chlorous acid, yielding a stable, dark-red liquid ; the 
excess of anhydrous acid can be separated from it by 
distillation without its disengaging the faintest trace of 
chlorine ; but at a higher temperature sulphate of 
chlorine decomposes energetically. 

These facts, I think, suffice to support my ideas, but I 
own that my task is far from being accomplished. The 
complete Memoir contains, moreover, some new researches 
on protochloride of iodine, which, for want of space, it 
is impossible to reproduce here. — Comptes-Jtendus, 
vol. lii. 


Observations on the Presence of Certain Elements, 

ordinarily very rare, in Common Substances, by Jtf.H. 
Sainte-Clairb Deville. 

I have previously shown that vanadium is found in those 
aluminious matters so abundant in nature, and the 
researches of M. Ileauvallet and M. Terreil have proved 
that the commonest clay contains this hitherto rare 
metal. The method I have employed for the demonstra- 
tion of this unexpected fact has enabled me to detect in 
certain relatively abundant minerals the existence of 
several substances rarely found in mineral formations. 
I will now detail successively certain substances which I 
have studied from this point of view. 

1. Rutile. — The rutile of Saint Yrieix, which is now 
found ordinarily in commerce, has a very curious com- 
position, which I am about to indicate whilst exhibiting 
the analytical method which I have applied to it, for the 
purpose of resolving the special problem I have im- 
posed on myself. Heat pulverised rutile, with three or 
four times its weight of hydrate of potash mixed with 
a little nitre. This should be effected at a red heat, 
and, when large quantities are operated upon, in an iron 
vessel. 

Treat the cooled pulverised mass with water, when 
there remains insoluble pertilanate of potash, oxide 
of iron, and silico-aluniinatc of potash, &c. A dark 
green alkaline solution is also obtained, from which 
the colouring principle (manganese) can be separated by 
a few drops of alcohol. The liquid, filtered and treated 
with excess of sulphuretted hydrogen, assumes a beautiful 
red purple. A little titanic acid, and sometimes coloured 
sulphides, arc precipitated. Filter the liquid, and 
exactly saturate it with hydrochloric acid ; heat slightly, 
and when all the sulphuretted hydrogen has disappeared 
a heavy brown powder is separated on filtering, which 
roast in a platinum vessel. A fusible and deeply- 
coloured substance is then obtained, and a crystalline 
white sublimate. 

The fusible matter is vanadic acid, recognisable by all 
its most marked characteristics : coloration of phos- 
phorus-salt, green in the reducing flame, and vellow in 
the oxidising flame, then by nitro into a red-orange: 
easy formation of a deep yellow chloride, which is pro- 
duced with disengagement of chlorine in contact with 
hydrochloric acid, and which assumes on azure blue 
tint, when the excess of hydrochloric acid is driven off. 
The volatile matter is molybdic acid, which in the 
reducing flame colours phosphorus salt blue-black, and 
with phosphoric acid and ammonia yields an insoluble 
yellow phospho-molybdatc, Ac. 

1 00 grammes of rutile yields by this method 1 ‘050 
gramme of roasted sulphides, or else a mixture of acid, 
having the following composition ; — 
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Gramme*. 

Titanic and stannic acid, with platinum 

from the vessels . . . .0211 

Vanadic acid 0 ' 3 i 3 

Molybdic acid 


T’OiO 

It will be perceived thnt rutilo is a substance from 
which vanadium may be extracted with great advantage. 

2. t'orite of Ratna*. — When joo grammes of cerite 
are treated with potash and sulphuretted hydrogen in 
excess, by the process just described, we obtain by the 
precipitation of a sulpho-salt by means of hydrochloric 
acid and roasting in close vessels at a low temperature, 
an acid mixture of the following composition : — 

Gramme*. 

Acid ....... 0*050 

Acid and traces of vanadium , . 0^5 10 

o‘5<»o 

This proportion of telluric ncid is furnished by the 
joo grammes of cerite. For the cerite I am indebted to 
M. Buhr, the learned Professor of Chemistry in the 
Stockholm Mining School, who had the kindness to send 
me considerable quantities. It is with these valuable 
materials that M. Damourand myself have prepared the 
elements for a work, now in course of execution, on the 
metals so numerous and so difficult to separate, discovered 
by the illustrious Danish chemist, M. Mosander. 

3. Wolfram. — I have ascertained the presence of 
small quantities of tantalic ncid in the Wolfram of St. 
Leonard, but in such small -proportion thnt I should not 
have mentioned it here if this fact did not confirm the 
discovery of M. Pamour of tantalic acid in the Wolfram 
of Chanteloubc in the Limousin. 

4 . Cryolite. — In cryolite, also, I have found very 
small quantities of a substance possessing all the 
characteristics of hyponiobic acid. I have, however, 
not obtained sufficient to examine it in all its reactions. 
But my opinion on this subject is corroborated by the 
fact that niobite has been discovered in Greenland 
cryolite. I have sent a beautiful sjiccimen of the mineral, 
found in largo fragments, to the Ecole des Mines . — 
Annates dr Chimic rt dc Physique. 


(hi the Saccharine Matter contained in Acid Fruits : 

its Oriyin, Future, and Transformations, by H. 

Buignet. 

TnE following is a resume of a long paper on this 
subject which appears in the Februarv and March 
Numbers of the Annates dc Chimie ct de Physique : — 

From the experiments performed during my investi- 
gations, the following conclusions may be drawn touching 
the nature, origin, and transformations of saccharine 
matter in fruits: — 

1. The sugar which forms originally in ncid fruits is 
cane sugar, C|jH.,O u , and in its properties and rotatory 
power is identical with that obtained from the canc or 
beetroot. 

2. During the maturation of fruits this sugar undergoes 
a peculiar influence, and is gradually converted into 
inverted sugar, CuH^O,,, identical in its qualities and 
rotatory power with that obtained by the action of acids 
or glucose ferment on cane sugar. 

3. If, when the fruit is perfectly mature, wc examine 
the saccharine matter, we shall And it differently consti- 


tuted in various fruits. Sometimes it is composed of 
pure and simple inverted sugar, ns in the grope, 
gooseberry, and fig ; sometimes it contains a mingling, 
in various proportions, of cane sugar and inverted sugar, 
as is the case with the pineapple, apricot, peach, 
plum, &c. 

4. The cause of this variety is not, as wo may well 
believe, the acidity of the fruits. Experience shows that 
organic acids, by reason of their relative proportion, 
their diluted state, and the feeble temperature in which 
they act, have little power to change the cane sngnr 
with which they are associated. Moreover, there is no 
connection between the acidity of fruits and the changes 
exhibited in their saccharine matters. In the lemon, 
which is excessively ncid, more than a quarter of its 
saccharine matter exists in the state of cane sugar : 
whilst in the fig, which has scarcely any acidity, the 
whole consists of inverted sugar. In the apricot, peach, 
and Mirabelle plum there is about. 70 per cent, of cane 
sugar; while no traco of it is found in the grapo and 
cherry, which, upon analysis, are found to contain a 
much smaller proportion of acid. 

5. The differences presented in the relative propor- 
tions of the two sugars seem to be due to a nitrogenised 
matter, acting as a glucose ferment, analogous to that 
recently extracted by M. Berthclot from brewers’ yeast. 
By treating crushed gooseberry seeds with cold water, a 
liquid is obtained which, when cold, changes to inverted 
sugar the cane sugar contained in the juice of the fruit. 

6. The comparative influence of the acid and ferment 
is exemplified by two parallel experiments made on tbs 
juice of the same fruit, — one in which the ferment is 
precipitated by alcohol ; the other in which the acid is 
neutralised by carbonate of lime. In the first case, the 
sugar remains a very long time without sensible modifi- 
cation. In the second, on the contrary, it is completely 
transformed, even in twenty-four hours. The same 
result is obtained by experiments made on the fruit of 
the banana. No trace of free acid is to be found in its 
juice, examined at any period of its vegetation, and yet, 
if artificially ripened, about two-thirds of the saccharine 
matter is in the state of inverted sugar. 

7. Thera is an affinity so close between cane and 
inverted sugar that it is with difficulty that they cau bo 
separated. Thus, canc sugar loses its crystallising pro- 
perty when associated with even a very small proportion 
of inverted sugar. Further, it is thus that protoxide of 
lead, which acts so differently on the two sugars sepa- 
rately, yet exercises the same action on them when they 
are mixed together. 

8. The best method for separating cane sugar from the 
fruits which contain it is that indicated by M. Pcligot for 
the analysis of molasses, and consists in forming a 
snccharatc of lime, separating it by boiling, and decom- 
posing it by a current of carbonic acid. It is impossible 
to obtain any sensible quantity of this sugar in a crys- 
tallised state without repeating the treatment with lime, 
and rendering alcoholic the syrupy solution from which 
it ought to separate. Observing this twofold condition, 
I have been able to obtain crystal Usable sugar from the 
peach, apricot, Mirabelle plum, apple, &c. 

9. The abundance of starch in the Vegetable Kingdom 
has led to the supposition that this substance is the true 
source of the saccharine matter of fruits. Nevertheless, 
it is impossible to discover its presence in green fruits, 
either by the microscope or by iodised water. On tho 
other hand, the sugar to which the starch gives place in 
the artificial transformations that we can make it 
undergo is a right-handed glucose, with a rotatory power 
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equal to > 53 0 ; whilst it results from the experiments 
detailed in this Memoir that the sugar found in acid 
fruits is cano sugar, either wholly or partially inverted. 

10. In green fruits a peculiar principle exists, possess- 
ing the property of absorbing iodine with even more 
energy than starch docs, and of forming with this 
metalloid a perfectly colourless compound. This prin- 
ciple is of an astringent nature, and appears to be allied 
to tannin in many of its properties. It can be estimated 
with as much facility os the saccharine matter itself. 
We know, by experimenting upon it at different stages 
of maturity that its proportion diminishes as that of 
the saccharine matter augments. 

11. Ry adding to the juice of green fruit as much 
iodine ns it is capable of absorbing, a precipitate is soon 
formed by the combination of the iodine and the astrin- 
gent matter. If we collect this precipitate and carefully 
wash it, in order to disembarrassitof anything soluble it 
may have retained, it will form sugar under the influence 
of weak acids and a suitable temperature. 

12. The sugar extracted from the tannin of the gall- 
nut, by the action of sulphuric acid, of medium concen- 
tration and of suitable temperature, is a right-handed 
glucose, having exactly tho samo rotatory power os 
starch glucose. The sugar furnished by the tannin of 

reen fruits, under the same conditions, is also a right- 
anded glucose, identical with sugar of starch. In this 
respect tannin affords no better help than starch to a 
satisfactory theory of tho origin of sugar in fruits. 

13. Much starch and tannin are found in green 
bananas, and the two principles diminish progressively 
and simultaneously, so that no trace of either of them is 
to be discovered in the ripe fruit. The sugar found in 
their stead is cane sugar. 

14. There cxistB, then, an essential difference between 
the products of Art and of Nature with respect to the 
transformation of either tannin or starch into sugar. 
There is also a marked difference between the saccharine 
matter of fruits, according to whether it is produced by 
tho action of vegetative force or irrespective of its 
influence. Experiments prove that the sugar which 
continues to be formed in bananas after they are gathered 
is not cane, but inverted sugar. 


TECHNICAL CHEMISTRY. 


On Copper Amalgam, by II. Dussance. 

I have read in many scientific and medical Journals of 
tho discovery of a new alloy by Mr. Oersheim, which 
alloy has plastic properties, and is an amalgam of copper. 
This alloy is not new ; for in 1833 Professor Peligot, in 
his lectures at the Conservatoire Imper. des Arts et 
Metiers, at Paris, spoke of it. At that time I was his 
assistant, and prepared great quantities of it, and 
analysed it. 

This alloy presents the remarkable property of being 
soft when recently prepared, and after a short time it 
Incomes so hard that it is difficult to break it to analyse 
it. Dentists used it to fill teeth, but I believe its use 
was abandoned. On account of its property of being 
soft at first, its greatest use is for the moulding of medals. 
The best way to prepare it is the following : — 

1. Take sulphate of copper and dissolve it in water 
acidulated by a few drops of sulphuric acid ; put in this 
bath a sheet of iron, perfectly clean ; the copper is pre- 
cipitated in the form of a reddish powder. 


a. Wash that powder quickly with hot water, and, 
after mixing it well in a mortar with a few drops of 
nitrate of mercury, wash it well again with hot water. 

3. Add mercury to it in a mortar, and mix it well, 
until it has the form of a paste that can be worked with 
the finders. 

4. Wash well with hot water till the washing liquid 
is perfectly clear. 

j. Press the alloy in a deer-skin till all the excess of 
mercury is out, and expose to the air. In less than an 
hour it becomes very hard. 

A singular property 1 must notice is the action of zinc 
on this alloy. If the mercury contains a little zinc the 
alloy becomes very hard, but in breaks in pieces by the 
least knock. 

Here is the analysis of it : — 

Analysis in the Ordinary State. 

Copper . . 23-73 25-8 1 

Mercury . .74-25 74-19 


IOO’OO 100-00 

Density . 11-48 

Analysis when Soft. 

Copper 23-43 

Mercury .... 74-37 


ioo-oo 

Density . 11-033 

Analysis after it has been Soft and Hard again. 
Copper ..... 25*4^ 
Mercury .... 74-52 


ioo-oo 

Density . 11-036 

Such is tho composition of this alloy, which is given 
for a new discovery, and which was described seven or 
eight years ago, and was called alloy of the dentists.— 
American Journal of Pharmacy. 
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(Continual from page 214 ) 

No.. 92. Method of Coating Electric Telegraph Hires, 
exhibited by Joseph Rogers. The conducting wires are 
coated with a suitable insulating material. Strips of 
woven fibre, tapes, or felt, previously saturated with a 
compound that furthers the insulation, ore then bound 
round. Cords or wires, which have been previously 
covered with yarn, and prepared by a heated cement, 
are laid round in one or more series ; if more than one 
series, then each alternate series is laid in an opposite 
direction, and bound round with wire, wire ana yarn, 
or woven fibrous material, or braided over, the binding 
wires being used to regulate the gravity and protect the 
cable from abrasion. No. 93. Submarine Telegraph 
Cables, W the same Exhibitor. The conducting wire, or 
strand of conducting wires, is first insulated with india- 
rubber, or gutta-percha, or both ; they are then sur- 
rounded with a strengthening of flat plaited bands or 
cords, which have been previously prepared by immer- 
sion in a cauldron of heated cement, and are bound 
round and compressed in one or more series previous to 
receiving an external braiding of yarn, which is again 
saturated with a compound which renders the cable im- 
pervious to water or the attacks of animalculae. If more 
than one conductor is used, they are laid together and 
bound round with strips of woven fibre, tape and thread ( 
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but braiding over is preferable ; any number of con- 
ducting wires can be enclosed. No. 133. Patent Mica 
Garden Labels, exhibited bv Frederick Lciss. These 
labels arc manufactured of the mineral mica, in trans- 
parent lamina;. The inscriptions being between sheets 
of this substance, and so protected, stand all degrees of 
heat, cold, or humidity. No. 1 34. Patent Gravity 
Potato Selector, exhibited by James Anderson. The 
finest, mealiest, and most nutritious potatoes arc always 
denser and heavier than the soft and waxy. Ily taking 
advantage of this difference in their specific gravity, the 
light and inferior potatoes are made to swim on the 
8U)face of a solution of salt, while the heavy and good 
sink to the bottom. Ily this contrivance the dry and 
mealy potatoes are separated. In order to classify pota- 
toes into three qualities, good, medium, and inferior, let 
a solution having a specific gravity of rtoo be put into 
one jar and a solution having a specific gravity of ro8o 
into another. Very good potatoes onlv will sink in the 
first jar; the medium and inferior will remain floating 
on the eurfuco. Let these be removed to the second jar, 
containing the solution of the lowest density, the 
medium quality will sink in it while the inferior will 
remain floating on the surface. This instrument is based 
upon a curious fact, which may perhaps be sometimes 
made use of in private houses. Wo doubt, however, if 
it would “ pay” the greengrocer to sort out his goods in 
this manner. No. 130. Hancock's Patent Butter Machine, 
exhibited by Andrew M'Laren and Co. This machine 
is for purifying butter from acid and buttermilk, and 
also for cooling it in warm weather, without touching it 
with the hand. The butter is taken from the churn and i 
placed in a cylinder, and pressed with a screw piston ! 
through a perforated plate at the bottom of the cylinder, 
with a tub of cold water. This operation may be 
repeated, and the butter will be thereby chilled and 
purified in the hottest weather. Butter having been 
thus treated will keep good much longer than when it 
is worked by the hand, as the heat of the hand imparts 
a greasy character to the butter, which militates much . 
against its keeping quality, even if the hand could 
extract the buttermilk from the butter as well as this 
process. No. 140. Artificial Stone, Jtuildiny Bricks, 
life., exhibited by C. Paine, Dippcnhall Silica Works. 
These imitations of Bath stone, bricks, mid brackets, 
arc all made of the building material “ Soluble Silica,” 
which is stated to bo more durable than natural stone, 
and less costly. It enu be made of any colour. No. 
148. Carbonic Aerial Water and Air Purifier and 
Cooler, exhibited by Joshua Jackson. This apparatus 
consists of a series of disks, fitted with pure wood char- 
coal, and arranged one above another (either suspended 
on chains or fixed on a stand) to the number of six, or 
more or less according to the requirement of the case. 
Above these disks is fixed a reservoir to hold the impure 
water. This reservoir is usually a bell-shaped vessel, 
with a valve or tap at its convex end. Below the disks 
is a receiver, w hich is either a jug, pan, or tub, or else a 
vessel similar to the reservoir. Above the purifiers is a 
disk, called a filter, which is either placed between the 
purifiers and the reservoir, or insido the latter. When 
the valve or tap is opened in the reservoir, the impure 
water flows through the filter, which letains its mecha- 
nical impurities, and then through the whole series of 
purifiers (which absorbs its gaseous impurities) until it 
falls into the receiver. While passing through the 
purifiers, the water is exposed to the cooling and refresh- 
ing action of the uir, which gives the apparatus an 
advantage over aii earthen or glass filter, which excludes 


the air. When this apparatus is suspended over a 
burning lamp, it absorbs the noxious gases arising from 
the combustion of the oil, gas, or spirits, and also any 
such gases that may be floating in the air, thus keeping 
the air in the apartment sweet and fresh. When the 
purifiers nro saturated with impurities, they must be 
boiled in water for half-nn-hour, which must be repeated, 
if necessary, until they become ns pure and efficient as 
when new. This apparatus is peculiarly applicable to 
rain-water. No. 158. Patent Heat Regulator, exhibited 
by C. Varley. The object of this apparatus is to ensure 
any desired uniform temperature in ferneries, forcing- 
houses, greenhouses, or any chamber heated by gas. 
There is a tube to the upper end of which is attached a 
chamber, composed of a series of tubes to increase its 
surface. The other end of the tube is bent into a (]> 
and lias a small chamber, with a stuffing-box attached to 
it; the lower portion of this tube is filled with mercury ; 
the remaining ipovtion of the longer limb of the tube and 
chamber is filled generally with spirits of wine ; there 
is a smaller tube sliding through the stuffing-box into 
the larger tube, with n fluid joint, to allow of the motion 
of the smaller tube. The gas flows from the main 
through the small tube into the lurger one, and out 
between the two tubes, and thence oil to the burners 
which heat tho chamber. As the temperature of the 
chamber rises, the fluid contained in the larger tube and 
in the chamber expands, raising the mercury ; and when 
it has raised it to a certain degree, the mercury closes 
the mouth of the smaller tube, and cuts off the gas. * On 
tho temperature falling, the mouth of the smaller tube 
is unclosed, and the gas turned on. A small burner, in 
direct connection with the main, is kept constantly burn- 
ing, to re-light the gas when turned on, or it can be 
arranged that the flow of gas is only lessened, and never 
turned off. There is a graduated scale, over which an 
index attached to the small tube slides, and by sliding 
this tube up or down the temperature is determined at 
which the gas shall be turned on and cut off. There 
is a modification of this apparatus, where, instead of 
sliding the small tube nearer or further from the surface 
of the mercury, the adjustment to the desired temperature 
is obtained by raising or lowering the mercury which 
forms the valve nearer or further from the mouth of this 
tube, bv means of a plunger worked with aruck and pillion. 
By this arrangement all stuffing-boxes and moveable 
joints are avoided. The apparatus is made entirely of iron, 
and as there is nothing to get out of order, there is no 
possibility of derangement. Modifications of this appa- 
ratus arc used to control the temperature of chambers 
heated by other means, and they are made of various sizes, 
according to the purpose for which they aro applied. 
No. 173. Improved Manufacture of Cork Stoppers, 
exhibited by A. B. Scithcn. The novelty consists in 
that the corks, instead of being cut, arc ground, which 
gives them any desirable shape, a much smoother 
surface, with less waste in the material. No. 174. Ini’ 
proved Artificial Corks, by the same Exhibitor. The 
corkwood is cut into fine veneers, and rolled up to the 
desired size, the end being cemented, thereby producing, 
from thin wood, large and stout stoppers, of an even 
elasticity and porous substance, while those cut by hand 
have a good and a had side, according to the different 
growth of the material employed. These arc each very 
useful contrivances, and will bo found of great value to 
the chemist. No. 184. Steane and Pulling’s Patent 
Apparatus for Prerenting Candles from Dropping and 
Guttering, exhibited by John Gedge and Son. This 
apparatus consists of a small mctul tube with projecting 
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arms, and a metal or porcelain cap. The tube is first 
passed over the wick of a candle, and afterwards the 
cap, which rests upon the arms of the tube supported by 
the candle ; as the candle burns tbc tube becomes 
heated, and forms a well of fluid tallow or composition 
near the wick, and the weight of the cap resting upon 
the arms of the tube, it descends with it ns the cn»dle 
burns. The result is, that the outer circumference of 
the candle forms a border, over which the tallow will 
not run, even if the candle be moved rapidly from place 
to place, and the cap prevents the flame overlapping on 
to and guttering the candle. No. si 3. Patent Plastic 
Leather, exhibited by It. Scager and Co. This is a com- 
pound of leather, india-rubber, and gutta-percha. 
Leather shreds arc submitted to an alkaline solution 
under gentle heat, until reduced to a fibrous condition ; 
they arc then rubbed through a wire cylinder; the fibre 
so obtained is then placed in a masticator with gutta- 
percha, india-rubber, or a mixture of both, the propor- 
tions being according to the texture of tho material 
required ; if pliable, more india-rubber ; if hard, moro 
leather. The pliable material is adapted for shoe 
bottoms, being damp-proof, and stated to bo more 
durable and less expensive than common leather. That 
which is hard and rigid i3 adapted for picture frames 
and other ornamental designs, cither plain, bronzed, or 
gilt, ns shown by the specimens exhibited ; its colour 
may be so blended ns to rescmblo wood carvings. No. 
519. Safety Medicine Pottles, exhibited by William 
Toogood. These bottles nrc made with contracted 
necks, so ns to allow the fluid to flow in drops ; ionic of 
them have their necks ground in and moveable for filling ; 
others have nil opening at the bottom, for filling, which 
is closed by a cork, while others arc made of dark 
coloured glass, with fluted sides. 
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Analysis of Commercial Glacial Phosphoric Acid, 
by John M. Maiscii. 

Wititin a few years past, phosphoric ncid and its com- 
pounds have attracted the attention of medical practi- 
tioners, and are now extensively used, frequently in the 
form of solutions and syrups, in which free phosphoric 
acid is employed for keeping the enrtliy and metallic 
phosphates in solution. In ninny of the formulas of 
these preparations, the glacial phosphoric ncid, ns it 
occurs in commerce, is assumed to be the monohydrated 
HO, PO* ; but those who have made them will have 
frequently noticed that sometimes the phosphoric acid 
cmploved is unable to dissolve the same quantity of 
phosphates which at other times is taken up by it. ’ As 
a reason for this, we generally assign the presence of 
variable proportions of fixed earthy matters, which 
cannot be volatilised by tbo fusion of the ncid ; and it is 
a fact thnt almost all of it, the way wc meet with it in 
commerce, yields a white precipitate on being over- 
saturated with ammonia. 

At the suggestion of Professor Procter, I have taken 
up the subject with the view of ascertaining the nature 
and the amount of these impurities, and the state in 
which the acid exists ordinarily. 

In the first place, my inquiries were directed to obtain 
glacial phosphoric acid from different manufacturers ; in 
this I was unsuccessful. By inquiring of a number of 
friends, I ascertained tliut they are ail using an article 
made by Merck, of Harmstaclt, a number of whose 


chemicals enjoy a well-merited reputation among us. 
This induced me to select at random from a larger lot of 
i this ncid, three specimens, which were washed with cold 
water, and dried by means of bibulous paper. 

On neutralising an aqueous solution of glacial phos- 
phoric acid, to effect which the generation of heat has 
I been carefully avoided by placing the dish in cold wafer, 
ammonia will sometimes throw down no, or only 1 
slight, precipitate, which is increased by the subsequent 
j application of heat. The precipitates thus collected and 
heated amounted to 8-i8, 416, 0 80 per cent., and in a 
fourth instance no precipitate at all was obtained. In 
the first case I had collected from 550 grains of acid 
45 grains of precipitate, and intended to use this for a 
quantitative analysis ; but meeting with an accidental 
loss of a portion of it, I am only able to givo the quali- 
ties of these impurities. 

The precipitate was dissolved in diluted muriatic acid, 
and tho solution filtered ; a residue of silicic acid 
remained on the filter amounting to 1-5 grains = o - :;; 
percent, of the phosphoric acid, or 3*335 per cent, cf 
the weight of the precipitate. The filtrate was mixed 
with strong alcohol, and sulphuric acid dropped in a» 
long as a precipitate was produced, which was separated 
by a filter and well washed with alcohol. The acid 
filtrate, from which the alcohol had been evaporated, 
yielded a granular white precipitate on Wing over- 
saturated with ammonia, which was insoluble in chloride 
of ammonium ; carbonate of potassn produced no change 
in the cold, but, on boiling, a white precipitate, which 
wns soluble in acetic acid, and this solution was not pre- 
cipitated by oxalic ncid, but yielded a white granular 
precipitate on the addition of chloride of ammonium, 
ammonia, and phosphate of ammonia in succession. The 
filtrate, therefore, contained phosphate of magnesia. 

'flic residue on the filter wns wholly soluble in a large 
quantity of water, and this solution was affected by re- 
agents in the following manner: — Fhosphate of soda, 
t nrbid ; after a while, white precipitate ; oxalate of am- 
monia, immediately a white precipitate, insoluble in 
hectic acid; ammonia, ferro- and ferrid-eynnide of potas- 
sium did not disturb it. These reactions prove the pre- 
sence of lime, and the absence of alumina, and of iron, 
and other heavy metals. 

The whole precipitate was therefore composed of 
silicic acid, phosphate of lime, and phosphate of mag- 
nesia. I must mention here that a portion of the same 
crystals was tested with chloride of barium and caustic 
potnssa, but neither sulphuric ncid nor ammonia was 
found in any of the specimens examined. 

When the glacial phosphoric acid, dissolved in cold 
water, is immediately over-saturated with ammonia, 
filtered from the precipitate, and mixed with a solution 
of chloride of nmuioniiim and magnesium, a precipitate 
of nininonio-phosphatc of magnesia occurs only of that 
portion of the phosphoric ncid which has, by the action 
of a moist atmosphere and the consequent gradual 
absorption of water, been converted into the tc-i hydrate 
or the common phosphoric acid ; an excess of the double 
chloride produces in the filtrate no further precipitate, 
until it is hentod to Wiling. By setting the solution 
aside, tho meta- or pyro-phosphoric ncid is gradually 
converted into the common tribasic acid, hut this change 
is effected in a short time on the application of heat. 

To determine whether all the acid 1 ms Wen chauged in 
this manner, it will suffice to add moro of the double 
chloride to the niuinoniacnl solution and boil again; this 
must W continued until a precipitate ceases to be 
separated. 
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But inasmuch as mcta- and pyro-phosphate of lime 
and magnesia are kept in solution by the corresponding 
phosphate of ammonia, it will be necessary to boil the 
original solution of the acid for some time, allow it to 
cool, and supersaturate it with ammonia. The filtrate 
must then be repeatedly boiled, and some ammonia must 
be added to the cooled liquor until no further precipitate 
occurs. Wo may then be sure that all the earthy phos- 
phates have been separated. The combined precipitates 
are now exposed to heat until they cease to lose weight ; 
their weight is then deducted from tiro original weight 
of the phosphoric acid, and the remainder may be looked 
upon as the weight of pure hydrated phosphoric acid, 
provided that in the beginning we have satisfied our- 
selves of the absence of sulphuric acid and ammonia. 
Though many works on chemistry recommend to test 
for nitric and hydrochloric acids, I nave never, either on 
any former or the present occasion, found either of these 
two ; but sulphuric acid I have in one or two cases met 
with, not however in Merck’s. 

The ammoniacal solution of phosphoric acid is then 
precipitated with a solution of chloride of ammonium 
and magnesium, and after standing for several hours, 
filtered. The precipitate is washed with a diluted solu- 
tion of ammonia, until the washings, when oversaturated 
with puro nitric acid, produce no precipitate in nitrate 
of silver. 

To determine from the precipitate the quantity of 
anhydrous phosphoric acid, I have followed two ways : 
if its quantity was large, I have dried it upon a brick 
tile at ordinary temperature, ascertained its precise 
weight, iguited a convenient portion of it, ana then 
calculated the weight which would have resulted from 
the ignition of the whole. If tho quantity of the pre- 
cipitate was small, the whole of it was ignited, together 
with the filter, the amount of ashes of which was ascer- 
tained by incinerating a portion of the same sheet of 
paper, and deducting the weight of ashes from the whole 
weight obtained. The result in either case is pyrophos- 
phate of magnesia, aMgO, P 0 4 , which contains 63*33 
per cent, of PO s . 

The following Table contains in the first column the 
amount of phosphoric acid employed; in the second, the 
weight of impurities ; third, tno pcr-ccntagc of the 
same; fourth, tho weight of iMgO, pPO. ; fifth, the 
weight of PO s ; sixth, its pcr-ccntagc of tho pure 
hydrate ; and in the seventh column the pcr-centnge of 
the free PO } in the specimen : — 


1. 

Grs. 

II. 

Orn. 

in. 

IV. 

Or*. 

V. 

(]T8. 

VI. 

nt 

55 ° 

45*0 

8* 1 8 1 S 

609*86 

386-12 

76-46 

70’20 

100-75 

o*8 

’ 79 + 

122*77 

6322 

77*75 

77 79 

77’ «9 

48 *aO 

none 

— 

40-04 

8348 

83-48 

— 

— ■ 

4-16 

— 

— 

— 
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Pure metaphosphoric acid, HO, P 0 4 , contains 88 -S06 
per cent. P 0 4 , and the best specimen which I have 
examined contains 5-32 per cent less, while between the 
highest and lowest there is a difference of 13 ’18 per 
cent in the available acid, and after the deduction of tho 
earthy phosphates, the difference is still 7-02 per cent 
It cannot be doubted that the largo amount of impurities 
found in the first specimen is accidental, and probably 
derived from tho vessel in which the phosphoric acid 
was fused 5 tho purity of the other two specimens, taken 
out of the same jar, speak in favonr of this supposition, 
and it appears to me, on account of this great difference, 
as if most likely different portions of the acid, fused at 
the same time in one vessel, may contain a variable 
proportion of impurities. 


From the amount of water alono no conclusion can bo 
arrived at as to the proportion of the three phosphoric 
acids present at the same time. To ascertain this, an 
acid, known beforehand not to contain any impurities, 
after its solution in cold water and over -saturation with 
ammonia, may be precipitated with clilorido of ammo- 
nium and magnesium; this precipitate will contain all 
the common phosphoric acid. The acid of the filtrate is 
then to be converted into the ordinary variety, and pre- 
cipitated as before ; this precipitate will now contain all 
the meta and pyrophospnoric acids, the amount of each 
of which can be easily calculated from tho remaining 
weight after the deduction of the terhydrate . — American 
Journal of Pharmacy. 
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(Continued from page Ml.) 

In France, M. Sclligue had obtained tars by distilling 
the bituminous schists of Autun, and tho paper coal and 
bituminous slate of the coal formation. Ho also purified 
the oils, and produced burning fluids, which had a con- 
siderable sale in Franco. In 1847, Mansfield obtained a 
patent for the separation and purification of volatiie 
liquids from tar, and his benzole (which he was the first 
to obtain, nearly pure, on a large scale) met with a ready 
sale as a solvent of caoutchouc. Dir. Lowe had, a few 
years before, applied tho lighter portions of coal naphtha 
to increase the luminosity of coal gases ; and naphthalized 
gas was for a time a familiar term. 

In 1849-50, works were erected at Weymouth, in Dor- 
setshire, for carrying out Du Buisson’s process.. Works 
were also carried on near Wareham, in the same county, 
by the Bituminous Shale Company, and they advertised 
the sale of oils from shale as — “ Oil No. j, or volatile ; 
Oil No. 2, or rough oil, which contains paraffine, grease, 
and varnish ; Oil No. 3, or machine oil, which contains 
paraffine, grease, and varnish, grease liquid, alkaline ditto 
manufactured, asphallc or varnish.” It appears, also, that 
Mr. John Thomas Cooper, tho Consulting Chemist, in 
1847, prepared paraffine oil, lubricating oil from paraffine, 
and paraffine itself, from the distillation of coal. In 1849, 
the Boghead Canucl became known, and was used as a 
source of paraffine and paraffine oils. Mr. James Young’s 
patent bears date 1850, and its origin may bo referred to 
ubout the year 1847, when Dr. Lyon Playfair called Mr. 
Young’s attentions to a petroleum spring in Derbyshire, 
which he thought might produce some oils useful to the 
manufacturer. On examining this spring, it was found to 
be in an old coal mine. Tho coal had been worked out, 
and from the roof, which consisted of sandstone, there 
exuded a thick, dirty-looking oil, known as petroleum or rock 
oil. Mr. Young obtained from it some useful lubricating 
oils, and as the supply was but limited, he invented a pro- 
cess for obtaining rock oil from coal, the varieties best 
suited to his purpose being parrot-coal, canncl-coal, gas- 
coal, and, lastly, Boghead mineral. Mr. Young is entitled 
to the merit of having invented a number of useful pro- 
cesses for the separation and purification of these oils, with- 
out apparently beingawareot what had already been accom- 
plished in the same branch of industry. Mr. Young, with 
his partner, Mr. Meldruin, erected works on the Boghead 
estate, ij miles from the Forth, for the advantage of being 
within reach of the Boghead cannel, or, as it is now 
called, the Torbanehill Mineral. Their process is ns 
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follows : — The retort is placed vertically, with a hopper 
on the top ; the fire is applied by a kiln below ; the retort 
is cased with fire-brick for about three- fourths of its 
height, so that the heat passes through this to the retort. 
As the coals come down, they are distilled by the heat, 
and the products are passed through a worm pipe into a 
refrigerator, where they are condensed. The first product 
is described as a crude oil, containing paraffine. It is 
distinguished from tar in not drying by exposure to the 
air, and in being lighter than water. The rectification is 
by the application of sulphuric acid and soda, with two or 
three distillations. About two-thirds of the oil is run off 
as oil, part for burning and part for lubricating. The 
solid remainder contains paraffine, from which it may be 
extracted by the ordinary methods of purification. 

In the Great Exhibition of 1851, Mr. Young obtained 
credit, and justly, for the production of paraffine in consi- 
derable quantities. The former processes, although con- 
taining all that was necessary for its production, were rot 
commercially successful. Either they do not produce the 
article in sufficient quantity, or at a sufficiently low cost 
to be profitable. Mr. Young has the great merit of first 
drawing public attention to the commercial value of 
paraffine, and of pointing out the sources from which it 
could be profitably extracted. 

In Germany, paraffine works were started in 1855, at 
Beuel (near Bonn), Ludwigshafen, and Toplitz, nnd 
paraffine was soon applied to many uses, and met with a 
large demand. Manufactories were also established in 
France and Austria, and most extensively in several parts 
of the United States of America. 

In the last-named country the first attempts were made 
on the bituminous shales of Dorchester, New Brunswick. 
Extensive works wore erected at Brooklyn, near New York, 
Pittsburgh, Baltimore, and at several places along the Ohio 
valley and river. The oils produced are in great demand, 
exceeding till lately the supply, as solvents, lubricators, 
nnd for illumination. They give a whiter nnd more 
brilliant light than any fixed or fnt oil, and arc much 
cheaper, lienee they limit the demand, and keep down 
the price of fish, lard, and sperm oils ; but complaints have 
been made that the oil is sent out in a crude and impure 
state, retaining much of the tar and creosote impurities. 

'The term Photogen hus been applied to the oils or naph- 
thas obtained from shales, brown coals, camels, and 
especially the Boghead variety, and used for illuminating 
purposes. It is nlso known as paraffine oil. It differs in 
specific gravity from ordinary coal oils of the same boiling 
point, varying from ‘840 to '830, while common coal 
naphtha hus a density of *850. 'When photogen has a 
higher density than that indicated, and a very high boiling 
point, it probably contains paraffine. The photogen may 
ulso be obtained from ordinary bituminous coals, by dis- 
tilling them at a temperature of about 700? C. Coal is 
broken small, heated in iron retorts, and the tar is received 
through a very wide worm into tanks. In some cases 
the coals are distilled by the heat of their own com- 
bustion, or by a modification of Lord Dundonald's 

{ >lan. The tar thus obtained is distilled, and the 
ighter portions, after purification, form what is called Bog- 
head naphtha, or as, in Germany and elsewhere, the dis- 
tillate is divided into two portions, the more volatile being 
photogen, and the less volatile solar oil. Both oils are 
purified by concentrated sulphuric acid, which removes 
the highly coloured and odorous constituents of the distil- 
late, and nlso by an alkali, which removes carbolic acid 
and its congeners, together with the remains of the sul- 
phuric acid and some sulphurous acid. In this country 
the heavy and light oils are mixed together, so as to 
produce a fluid of medium density and volatility. The 
more volatile hydro-carbons give great inflammability and 
fluidity, and they are also more odorous than the less 
volatile portion of the distillate, which is the true paraffine 
oil. 


At the establishment near Bonn, the lignite of the 
neighbourhood, known as leaf or paper-coal, is distilled at 
a low red heat in iron retorts. A blackish tax and 
ammoniacal liquid are the product ; the former is said to 
yield 90 per cent, of oils, 50 per cent, of which are thiu 
enough to bum in lamps. They are purified by means of 
sulphuric acid and alkaline leys. . 

Wageninann’s process is with bituminous coal, which 
is broken into small lumps, sprinkled with milk of lime, 
to get rid of sulphur, dried in a desiccating furnace, and 
distilled in retorts. The liquid products are received 
into a large reservoir, kept at a constant temperature 
of 30° Centigrade, where the tar separates from the 
ammoniacal liquor, and the latter being mixed with the 
residue of the large retorts, furnishes a good manure. 
The tar is pumped up into the purifying apparatus, mixed 
with sulphate of iron, and distilled in vessels of thecapacitv 
of 350 gallons, by means of super heated steam. The 
products are condensed in a leaden coil, and consist of 
volatile liquids of the specific gravity of *700 to '865, 
heavy oils for lubrication, -865 to "900 and paraffine, ’900 
to '930. These three substances are treated each with 4, 
6, and 8 per cent, of sulphuric acid, ijth and 1 per cent, 
of hydrochloric acid, and 1 per cent, of acid chromate 
of potash, with which they nrc agitated for half on hour. 
They arc than left for three hours, poured off the dregs, 
and mixed with 4, 3, and 4 per cent, of a ley of caustic 
potash (50° B.). Lastly, each of the products thus purified 
is placed in a still, nnd" distilled by superheated s'.eam. No. 

1 mixed withNo.a.soas toobtainthespecificgravityof ‘840, 
produces the mineral oil or photogen, which is burnt in 
lamps fitted for the purpose. Part of the product dis- 
tilled from No. 4 having aspecific gravity -86010 -700, forms 
the solar oil, which may be burnt in Argand or Carcel lamps; 
the rest of No. a, mixed with some of the product of No. 3, 
furnishes the lubricating oil for machines. The remainder of 
No. 3 is introduced into a vat, where the temperature is 
lowered till it crystallises. In the course of three or four 
weeks, the paraffine crystallises in large tablets, and is se- < 
parated from the adhering oil by means of centrifugal 
machines, making 4000 revolutions per minute. The 
paraffine is melted and rolled into squares, and subjected to 
a strong hydrostatic pressure. It is then again melted, and 
treated with 50 per cent, of strong sulphuric acid, at a 
temperature of 180° C. In two hours the paraffine sepa- 
rates from the acid, and is washed with water ; it is then 
run into cakes, and pressed in the hydrostatic press while 
hot between two layers of hair cloth. It is once more 
melted, mixed with 5 per cent, of stearinc, and maintained 
for some hours at a temperature of 1 50” C. in a leaden 
apparatus. It is lastly mixed with one per cent, of a 
solution of caustic potash (40° B.), and at the end of two 
hours all the impurities will be separated, and the paraffine 
may be drawn off as limpid as water. 

In a valuable article on photogen, by Mr. Grevillc 
Williams, in the last edition of “Ure’s Dictionary," is a 
table showing the materials employed for distilling these 
oils, with the per-centage of tar of the oils and of 
paraffine. The raw material consists of Trinidad pitch, 
the Boghead eanncl, or Torbene mineral of Scotland, 
Dorset shale, Belmar turf from Ireland, George’s bitumen 
from Neuwied, paper coal and brown coal from various 
parts of Germany, and Rangoon tar. But of all the sub- 
stances hitherto employed none arc so rich in results as 
the last. 

This brings us to speak of some of Nature’s distillations. 
Various bitumeniferous productions are formed in vegetable 
matter during its conversion into coal. Among these are 
mineral oil, on inflammable fluid, sometimes forming 
powerful springs, and frequently occurring in carboniferous 
deposits. Likewise naphtha, a transparent and nearly 
colourless liquid, burning with a copious flame, and strong 
odour, and leaving no residuum. Springs of naphtha may 
burst forth during mining operations, as in the coal-shals 



of Derbyshire, where, in driving a level, a large quantity 
of this liquid poured forth and covered the surface of the 
water in the level, and being accidentally set on fire, it 
formed a burning spring which lasted several weeks. 
There is also petroleum, a dark coloured substance, thicker 
than common tar, which rises in immense quantities from 
some of our own coal beds, and from the carboniferous 
strata of some parts of Asia and elsewhere. Petroleum 
springs do not seem to depend on combustion, as has 
been supposed, but to be simply the effect of subter- 
rancan heat. And it is not necessary that the depth 
should be very great beneath the surface to give a tem- 
perature equal to the boiling point of water, or of 
mineral oil. In such a position the oil may be supposed 
to suffer a slow distillation, and so find its way to the 
surface, or it so impregnates the earth as to form springs 
and wells, as in Persia and India. Petroleum springs 
are those whose waters contain a mixture of petroleum 
and the various minerals allied to it, such as bitumen, 
naphtha, asphaltum, and pitch. They are very nu- 
merous, and in many cases undoubtedly connected 
with subterranean fires which raise or sublime the 
most subtle parts of the bituminous matters contained 
in rocks. Petroleum springs occur in abundance in 
Modena and Parma, in Italy, but the most powerful 
of which we have any account are those on the 
Irrawadi, in the Ilurman empire. In one locality 
there are said to be 250 wells, which yield 400.000 
hogsheads of petroleum annuslly. The heat by which 
these chemicul changes and transformations produce from 
vegetable matter such enormous quantities of petroleum, 
may also cause this substance to be forced up to tfie 
surface, in its native state, where by exposure to the air 
it becomes inspissated, and forms the different varieties 
of pure and earthy pitch or asphaltum, as in the ease of 
the vast accumulations in the island of Trinidad. Bitumen 
is an inspissated mineral oil, of a dark brown colour, with 
a strong odour of tar. It sometimes occurs of the consis- 
tence of jelly, bearing some resemblance to soft india- 
rubber, and as it will remove the traces of a pencil, it has 
been named “ mineral caoutchouc.” Native bitumen and 
the substance of that name obtained from certain varieties 
of coal, when heated, if not identical, are closely allied, 
or yield products which are so. The varying proportions 
of bitumen which different varieties of coal are capable of 
yielding, depend on the amount of change which the 
vegetation has undergone since its deposition. In some 
cases the internal heat, accompanied by moisture and 
great pressure, has expelled all the volatile matter, and 
reduced the coal to the state of anthracite. The amount 
of volatile matter in coal and bituminous mineruls may 
vary from 10 to 63 per cent., forming the different varieties 
of dry and fat coal. The bitumen of coal resembles the 
bitumen of nature, known as asphalteand mineral tar, in its 
sensible qualities and general appearance ; but it does not 
contain the same proximate principles ; nor does it by dry- 
distillation yield the same fluids. “They belong, how 
ever, to the same natural group or series, and tend to 
strengthen the opinion generally held that bitumen, petro- 
leum, and asphalte, arise from the decomposition of fossil 
vegetation. The natural bitumens always contain some 
volatile oil ready formed, and their varieties depend on 
the greater or less proportion of this volatile oil present in 
them.” 

Petroleum, the Lecturer said, is the most abundant 
source of paraffine and photogen. The wells of Penn- 
sylvania afford from ten to fifty barrels of oil per diem, or 
even more. Last year oil was discovered nbout fifty miles 
from Cleveland, Ohio, when some fifty wells were at once 
sunk, and afterwards several hundreds, yielding from ten 
to sixty barrels daily. 

The Burmese naphtha, or Rangoon tar, was next noticed. 
Here we find the following description of the separating 
processes : — 
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“The Rangoon tar obtained from peat, coal, &c., have 
been formed by their decomposition. 

" In the first place, the Rangoon tar is distilled 
with steam at 212° Fahr. The distillate contains a 
mixture of a number of volatile hydro-carbons, which it 
is difficult to separate on account of the diffusible nature 
of the vapours, however different their boiling points. In 
practice a second or third distillation is adopted, and the 
products are arranged according to their boiling points or 
densities, which vary from -627 to -86o, and although they 
all originally came over with steam at 2 12 0 Fahr., their 
boiling points range from 8o° to upwards of 400° Fahr. 
All these liquids are colourless, and solvents of caoutchouc. 
Those of low specific gravity are known as Sherwoodole 
and Belmontine. They have considerable detergent power, 
removing stains from silk without impairing delicate 
colours. The distillate of higher specific gravity burns 
with a brilliant white flame, and as it cannot be ignited 
without a wick, forms a useful lamp fuel. Sometimes 
these lamp fuels may not be sufficiently fluid at ordinary 
temperatures to ascend the wick. Messrs. Price and Co. 
have introduced a modification of the old cocoa-nut oil 
lamp for overcoming this difficulty. A piece of metal is 
continued from the metal wick-holder down into the 
reservoir, and by its conducting power gently raises the 
temperature of the fuel. 

11 A small per-centage of hydro-carbons of the benzole 
series comes over in the first operation. By trenting it 
with nitric acid, nitro-bcnzole, and other substances 
valuable in perfumery, are eliminated. 

“ After the first distillation, about three-fourths of the 
original material remains. This is fused and purified from 
extraneous ingredients by means of sulphuric acid. A 
black precipitate is thrown down, which, .nfter being 
washed, resembles native asphaltum. The purified fluid 
is removed to a still, und heat is applied by sieam through 
heated iron tubes. The distillates are arranged according 
to their distilling points, from 300° to 6oo° Fahr. Those 
obtained at 430*' Fahr. and upwards contain paraffine. 

“ It is Btatcd in the Memoir above referred to that at 
212 0 , 11 per cent, of fluid hydro-carbons distil over, 
entirely free from paraffine; that between 230° and 293°, 
10 per cent, more fluid distils over, containing only a very 
small quantity of paraffine ; that between 293" and 320° 
the distillate is very small in quantity ; hut from that 
to the fusing point of lead, 20 per cent, more is obtained, 
and although containing an appreciable amount of 
paraffine, it remains fluid at 32°. At this point of the 
distillation the products begin to solidify on cooling, and 
there is obtained 31 per cent, of a substance of a sufficient 
consistency to be submitted to pressure. On raising the 
heat considerably, 21 per cent, of fluids and paraffine 
distil over. In the last stage of the operation, 3 per cent, 
of pitch-like matters are obtained, the residue in the still, 
consisting of coke containing a little earthy matter, amounts 
to 4 per cent. 

“The results of this distillation are given in the follow- 
ing table : — 

At 212 0 , free from paraffine n-o 

230 to 193 , 1 a little paraffine .... io*o 
293 to 320, ) 1 

320 to fusing point of lend, containing paraffine, but 
still fluid at 320 0 . . . . • 

At about the fusing point of lead, sufficiently solid 

to be submitted to pressure . . . .31-0 

Beyond fusing point of lead, quantity of paraffine 

diminishes . • • • • • .21-0 

Last distilled, pitchy matters 3 0 

Residue in still, coke containing a little earthy 

impurity 

ico-o 

“The above distillates arc all lighter than water. Most 
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of the paraffine may be sej arated from them by exposing 
them to a freezing mixture, so that no less than between 
jo and 1 1 per cent, of this valuable solid hydro-carbon 
may be obtained from the Burmese naphtha.” 

Our last quotation shall be the concluding paragraph 
of Mr. Tomlinson’s paper, which terminated somewhat 
abruptly 

*• Bolley states that most of the commercial paraffines 
contain stearic acid, that when paraffine is melted, it is 
readily acted on by chlorine, when it gives off bubbles of 
hydrochloric acid gas, and retains some of the acid 
tenaciously. In the compound thus formed, some of the 
hydrogen is replaced by chlorine ; it is tolerably soluble 
in benzine, and the solution may be reudily spread on 
paper, wood, &c. The name of Chloroffine has been 
proposed for this substance. Holley says that he has met 
with paraffine with ns high a melting point as 149 9 0 , and 
Laurent has found it as low as 9i'4°- 

“ Leaving the question of the composition of paraffine to 
be settled by competent authorities, there can be no doubt 
as to the falue of this beautiful substance as a candle- 
making material. The illuminating power is considerable. 
It is stated that a paraffine candle, weighing one-eighth of 
a pound, will give as much light ns a spermaceti or stearine 
candle weighing one-sixth of n pound. The low tempera- 
ture at which it fuses, and the high temperature to which it 
may be raised without decomposition, namely, upwards of 
6co° F., point it out ns a valuable material for a bath for 
chemical purposes. The lubricating properties of the fluids 
obtained in the second distillation have already been 
referred to. Fixed oils are decomposable into acids which 
corrode metals ; the paraffine oils have no such property, 
so that they do not corrode the metal bearings of machinery, 
nor is the brass work of lamps injured by the hydro-carbons 
burnt in them. As paraffine is not acted on by acids or 
alkalies, it has been recommended to guard, by means of 
parufline, the stoppers of bottles holding those substances. 
A paraffine paper for holding caustic alkuli has also been 
suggested. And, lastly, we may remark, that paraffine 
realises the desideratum pointed out by Liebig many years 
ago, of a solid olefiant gas, although it is somewhat sin- 
gular, that in the last edition of his ‘ Chemical Letters,’ 
that great chemist still appeals to science to produce his 
favourite solid carburet of hydrogen.” 

The discussion upon the preceding paper would present 
but few special points of interest to our readers, even if 
the space at our command permitted us tc report it, which, 
however, is not the case. The proceedings terminated 
with the usual vote of thanks. 


CHEMICAL SOCIETY. 

Thursday, March ai, 1861. 

Professor llitome, F.li.S., President , in the Chair. 

Messrs. II. O. Huskisson, A. C. McLean, W. V. 
Simons, and E. B. Brown, M.D., were elected Fellows. 

Dr. Williamson read the following paper, “ On 
Thermo- Dynamics in Relation to Chemical Affinity." The 
subject which I have the honour of bringing before the 
Society is one which does not belong exclusively to the 
domain of chemistry : it involves of necessity consider- 
ations derived from other departments of science, which 
are not always taken notice of by chemists. I may, 
perhaps, be permitted, before entering upon the subject 
itself, to premise a few words, merely in order to describe 
the position of the previous question upon which I found 
my remarks, for the purpose of ascertaining whether my 
understanding of it agrees with that of the other members 
of the Society. I allude especially to those admirable 
results which have attracted the attention of the whole 
scientiiic world, in England and abroad, for many years 
past, as being amongst the most important of modern 


times. I mean the relation between what are usually 
called the “ forces ; " the first fact being, that when one 
of the forces disappears, some other force is — to use the 
ordinary term — “produced” in its place; that, in fact, 
there is no such thing in nature as dcstiuction of force, any 
more than there is such a thing as destruction of matter. 
Of course that is well known to all the members of the 
Society, but the part of that subject to which I have 
especially to allude, and the results which, more especially, 
I shall have the honour of laying before you, are those which 
have been elicited by the research of Mr. Joule and other 
distinguished gentlemen as to the relation between mecha- 
nical force — the motion of masses — and heat. I shall 
take for granted, in the remarks I shall make, that you all 
believe that heat is nothing else than the motion of small 
particles of matter. I am not aware of any serious doubt 
having been raised, by the investigators of that subject, in 
regard to that proposition. I shall, therefore, assume that 
to be the case in my remarks ; and that a certain definite 
amount of mechanical force is always produced where heat 
disappears, provided there be nothing else produced at the 
same time but mechanical force. Of course the members are 
all aware that Mr. Joule first determined with accuracy the 
weight falling through a certain distance, — the number of 
foot-pounds, as he designates them, which correspond to a 
certain quantity of heat. He determined that the unit of 
heat, which is one pint of water heated one degree F. (the 
standard usually adopted in this countiy), if transformed 
completely into force, would give rise to 772 foot-pounds 
of force; that is, that a pound would be raised 772 feet; 
or that 772 pounds would be raised one foot, which is the 
same thing. As a matter of fact, he found that when a pound 
weight fell from 772 feet towards the earth, it consumed 
that power in friction ; and when he measured the amount 
of heat evolved, it corresponded to one degree of heat, 
calorimetrically designated. 

Now, the term “latent” which is familiar to every- 
body, ns applied to heat, has for some time been chiefly 
applied to certain cnscs of the disappearance of heat, and 
the production of something else ; but I think it would be 
desirable, on account of the resemblance of other cases of 
the disappearance of heat and the production of other 
forces, to extend the term, which is used only in cer- 
tain cases, to those other cases in which a similar process 
occurs. I will not give here the particular instances 
in which I should suggest the extension of the term; 
I will only mention a couple by way of illustration. 
For instance, not only would I apply it to the fusion of 
ice and the evaporation of water, inasmuch us we can regain 
heat when we solidify water or condense steam ; but I 
would similarly apply the term to the expansion of the 
permanent gases. If we had a certain quantity of air in 
a cylinder, and if I were to raise the piston of that cylin- 
der so as to expand the air, I should have a certain fall of 
temperature in that enclosed air, and the heat contained 
thus in that air has to be distributed equally in a greater 
space. I should consider that the heat in that case became 
Intent. But more especially would I consider it important 
chemically to apply the term to those cases of the disap- 
pearance of heat in which the chemical force is overcome 
whilst heat disappears. Thus if we decompose water 
by a galvanic current, and if we determine the quantity 
of heat which makes its appearance during five minutes 
of the passage of the .current; and if we then remove this 
liquid and put in a thin wire of such length that it should 
have the same resistance ns the liquid to the passage of 
the current, and if we then measure the amount of heat 
in the wire, it is well known, from the researches of Mr. 
Joule, Mr. Wood, and others, that in the first experiment, 
where we decompose the water, we get considerably less 
heat evolved than in the second. We do not get the same 
quantity of heat as we do in the second experiment where 
we cause this force to act upon the resisting wire through 
which the current is forced to pass. It is stored up, in 


Digitized by Google 


*35 


“SSSTSa} Chemical 


fact, in the oxygen and hydrogen gases which are evolved 
daring the former process. Now, I would submit that 
cases of that kind ought os much to be called cases of the 
absorption of latent heat, as those transformations to which 
we are accustomed to apply the term. I will give you 
one more instance before I leave that point, because it is 
one of extensive occurrence ; and that is, the ordinary 
process of the growth of plants in which it is well known 
that by an action, unfortunately unknown to us at present, 
upon the surfaces of what I was going to call the “ lungs ” 
of plants — the leaves of plants, the rays of the sun 
cause a process which is the opposite of combustion, a 
process by which oxygen is evolved, and combustible 
bodies — wood and so forth — made : and there is no doubt 
that heat is absorbed as much as in the other processes to 
which we are accustomed to apply the term “ latent 
heat." 

Now, in chemistry, the physical basis which we all 
adopt for our own reasonings upon the more difficult 
transformations is that of the atomic hypothesis. We do 
admit that there is a limit to the divisibility of matter, 
and it is to be assumed that mosses of matter such as we 
can deal with are built up of certain small particles which 
we call “atoms." I have no intention of entering into 
the evidences of this theory, because, of course, they are 
quite as well known to you as to myself ; I merely allude 
to it in order to admit frankly that I use that theory', and 
that it is a necessary condition of the truth of the argu- 
ments which 1 shall have the honour of laying before 
you. If that theory be wrong, of course what I shall say 
will fall to the ground; but I believe I am not over- 
stating it when I describe it as the only physical theory at 
present given for the transformations of matter. 

Now, from many points of Tiew, we chemists arc bound 
in all our reasonings to take at the commencement facts 
which have been established in the study of other 
phenomena ; because, after all, the matters we have to 
deal with — solids, liquids, and gases — are the same as 
natural philosophers have to deal with ; and, if any one 
truth has been ascertained by natural philosophers, or 
“ physicists,” ns we call them, regarding matter, that 
truth is equally true for chemists; and I say, therefore, 
that if it be proved by physicists that certain forces are 
acting upon the small particles of matter by which dis- 
placement of them must occur, and if it be proved by 
physicists that certain small particles must and do exist, I 
say that chemists have no right to shut their eyes to the 
fact, and to reason upon the constitution of matter as if 
it were built up of little particles which are absolutely at 
rest. However, without drawing a priori such a con- 
clusion, I would rather beg leave to admit what I conceive 
most members of the Society must be prepared to con- 
sider reasonable, that these small particles of matter — 
gaseous, liquid, and solid matter — are, under all circum- 
stances in which we have to deal with them, relatively to 
one another in a state of vibration. That is admitted, I 
believe, by everybody — of gases; it is also admitted, 
usually, of liquids, but with regard to solids I believe 
that many persons experience some reluctance to admit 
that the constituent atoms can be in a state of motion 
relative to one another. It is not natural for some 
persons to conclude that a solid which retains, for a 
certain time, any particular form should have its particles 
in motion, for one would think that in such a case it 
would alter its form or that it would yield to pressure ; 
yet a number of cases, all the results of such motion, are 
known to everybody ; and I submit that the belief of the 
constituent atoms of any solids being at rest relatively to 
one another is inconsistent with well-established facts 
derived from natural philosophy, and even from chemical 
considerations; and I shall therefore extend this hypo- 
thesis to the three different states of matter, and not 
confine it to the liquid and gaseous alone. 

Now, some years ago I had occasion to propose a theory 
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by which the decompositions of two salts which are dis- 
solved or liquified by any process can be represented in 
accordance with these considerations. I will briefly state 
an outline of them ; and what I shall endeavour to show 
to the Society will be not only the convenience of this 
mode of representing the constitution of matter in itself, 
and its accordance with what we know of chemical 
affinity ; but also the confirmation which it receives from 
the results of our observations in other departments of 
knowledge. 

Now, in order to represent the movements of atoms by 
which we obtain the results which we designate by the 
general name of " chemical affinity,” it is necessary to take 
by way of example, the case of two salts, which, for con- 
venience, shall be of a constitution somewhat analogous 
to one another, and to assume that they are mixed with 
one another in a liquid form, either by fusion or by solu- 
tion in water. I will, by way of example, first take the 
case of hydrochloric acid and nitrate of potash — 

Cl H 
N0 6 K 

and I will take the old atomic weights. Now, when 
these two bodies are mixed, and when the reaction of the 
one upon the other commences, the interchange of 
materials causes the formation of two other compounds — 
chloride of potassium and nitrate of hydrogen. 

Cl K 
NO* II 

I conceive it will be accordant with the ordinary accepta- 
tion of the term “affinity,” if I say that the greater 
affinity exists in the new compounds ; for, in comparing 
the quantities of two bodies which co-exist in the same 
circumstances, the greater affinity will be at work, in 
holding together those that remain in greater quantity. I 
only judge of the force by its effects, and I conceive that 
the only measure we can have, and the only way in which 
we can judge, of the relative forces which will hold 
together different compounds which are mixed with one 
another is that of comparing the quantities of the two 
which remain with one another. It will be clearer by 
taking an example. For instance — supposing the hydro- 
chloric acid and the potash to unite, I will call that inter- 
change by which thev decompose one another, the 
“decomposing change,” as that is a convenient term; 
and let us assume that the forces, by way of example, 
which hold together the hydrochloric acid and the nitrate 
of potash, and the forces which hold together the elements 
in the other compound arc equal to, iu the first example, 
the forces which hold together the products of their 
decomposition — chloride of potassium and nitrate of 
hydrogen. Now, I Bay in that case the quantities of the 
original salts, and of the products of their decomposition 
will of necessity be equal, if the affinity which holds 
together the atoms of the original substances is equal to 
the affinity which holds together the atoms of the new 
salts. If, on the contrary, there ore less of the products of 
decomposition contained in the liquids after once it bus 
gained a state of equilibrium than in the original com- 
pounds, I should then say that the affinity of the elements 
for one another, according to this new arrangement, is 
less than the affinity of the elements in the old arrange- 
ment of the particles. 

Let us suppose another numerical case. I really do 
not know .in this case what the proportion is, for we 
have no numbers ; but let us assume that the affinity of 
the substances, chloride of hydrogen and nitrate of potash, 
is twice as great as the affinity of the same elements 
for one another in the form of chloride of potassium and 
nitric acid and water. The result would be, that as soon as 
the mixture of the original salts had been left for a suffi- 
cient time, and the equilibrium had established itself 
between the decomposing forces, and the reproducing 
forces of the original substance, that wc should have 
according to the starting-point which I have adopted, 
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statement of fact, explain those results, and explain the 
beautiful general law of Berthollet, that, when we mix 
two salts, which, by interchanging bases, would form an 
insoluble salt, of course that result takes place. Of course 
the salts interchange bases. This is well known to be a 
truth, so established as to amount almost to a natural law. 
Now, according to this principle, we see at once, without 
any assumption whatever, why the result which Berthollet 
points out must ensue. If the hydrogen and silver 
interchange, producing chloride of silver and nitrate 
of hydrogen, the chloride of silver being an insoluble body 
gradually falls to the bottom — gets out of the way of the 
nitric acid, preventing a change by which the original 
compounds would again occur. Thus this fact of the 
insolubility of one of the products prevents that process 
by which the original bodies would, under ordinary circum- 
stances, be gradually reproduced in proportion as they 
were decomposed ; and I conceive that that is one, and 
not an unimportant, use of the application of this general 
fact of the motion of particles in solutions of this kind — a 
motion by which analogous particles are constantly under - 


twice as many of the original atoms as of the compound 
formed by the decomposition. Now, that being premised, 
the dynamical consideration, or the consideration of the 
process of the motion of the atoms, which we identify as 
chemical affinity, to which the formation of the new com- 
pounds is due, has to be established in the following 
manner: — By way of illustration, suppose we have ico 
atoms of the original compounds, and that I only get 
50 atoms of the products of decomposition ; and that 
this proportion is the result of the forces which hold these 
together being twice as great as the affinity of the elements 
in the new compounds for one another. Let us assume 
that under these circumstances no further change in the 
composition of the liquid takes place, and that no 
further disturbance in the proportions occurs ; now, 
the fact that hydrochloric acid in the liquid is con- 
stantly decomposing nitrate of potash would disturb 
its equilibrium, and the fact that chloride of potas- 
sium and nitric acid arc interchanging would also disturb 
it in the opposite direction ; and if this equilibrium 
is maintained undisturbed, we must admit that these 100 
atoms of hydrochloric acid are re-acting as many times in 
the unit of time, and that these 100 atoms of the original 
compound are interchanging bases as often in the same 
time as these 50 atoms of the products of decomposition 
are interchanging bases so as to reproduce the original 
compound. I mean to say that the per centage of atoms 
which are decomposing so as to reproduce the original 
bodies must be as much greater as the actual number of 
atoms in these products of decomposition. I conceive in 
that statement I am making no hypothesis whatever. If 
it be true that salts when dissolved in liquid are inter- 
changing bases constantly so as to form a product of 
decomposition of this kind, and if it be also true that this 
process of interchange stops at a certain point, and does - 
not change the whole of the original salts, but only goes 
so far us to decompose a certain proportion of them, then 
the equilibrium must be owing to the fact of the equality 
of those products, — that is to say, the number of atoms 
in the original salts multiplied by the proportion of them 
must be equal to the number of the products of decom- 
position multiplied by the per-centage of those which are 
interchanged in the unit of time, so as to reproduce the 
original compounds. 

The only general theory of chemical action which has 
been worked out to any considerable extent that I CHn at 
present allude to is that of Berthollet, which explained 
the decompositions which occur by an assumption which 
has prevailed in the infancy of many branches of science, 
and that is the assumption of a metaphysical principle 
called “predisposing affinity.” I dare say most of the 
members of the Society will agree with me that that is 
merely a name — and not a very good name, perhaps — for 
our ignorance of a process. For instance, when we say 
of the action of zinc and hydrochloric acid that the 
predisposing affinity of the acid makes zinc decompose 
water which it could not have done by itself, it is certainly 
a method of reasoning which, although excusable in the 
infancy of science, is not excusable at the present time. 
"We should, therefore, put away such entities, and disuse 
such principles by simply stating the fact that zinc does 
displace hydrogen and unite with chlorine. The illustrious 
Berthollet said that when two salts are mixed, and when, 
by the interchange of bases, one or more insoluble 
products can be formed, the knowledge that such results 
would ensue induces the salts that you mix to decompose 
when they would not otherwise. Berthollet's theory has 
generally been used in connection with predisposing 
affinity. On the old assumption, chloride of silver 
would be produced by hydrochloric acid decomposing 
nitrate of silver in solution, — the nitrate of silver 
undergoing decomposition from the “ looming in the 
distance,” I suppose, of the consciousness of this result. 

T wish to show how, in this case, we can, by simple 


going a certain interchange. 

Now, from other considerations in chemistry we are 
unfortunately not able to derive as exact information as we 
need, numerically, regarding the relative quantities of heat 
contained in matter; I mean, not even the specific heat of 
elements which have been studied with great attention and 
care by the distinguished Berthollet and Uegnault, and 
others. I conceive that the only direct physical estimate 
we can have at present of the quantity of heat or motion 
contained in the particles of any amount of matter must 
be derived from a measurement of the quantity of heat 
which it absorbs in undergoing a given rise of temperature 
— one degree Fuhr., for instance, — and in this subject our 
1 information is unfortunately defective in some respects, 
owing, among other reasons, to the great variations in the 
state of matter under different conditions : for one and 
the same body has been found to possess a different 
specific heat at different times ; and it has not been as yet 
possible to follow out the connection between the different 
states of one kind of matter. Doubtless much of the dis- 
agreement of the results we have on that important subject 
is owing to the insufficient observations of the different 
conditions under which the different observations were 
made. For instance, one would be disposed at first to say 
that those metals which require the most heat to pa-s* into 
a different form contain most specific heat. But, unfortu- 
nately, our measurements have only been mode within the 
limited range of the thermometer. We do not know 
the quantity of heat absorbed by any substance when it 
is gradually warmed from the observed zero up to a given 
temperature ; and it is more than probable that the actual 
specific heats which wo observe in elements and in com- 
pounds, at temperatures under w hich we observe them, are 
very different, and do not stand to one another necessarily in 
the same relation as the total quantities of heat contained 
in the substances stand to one another ; because some 
bodies absorb heat and increase their specific heat, more 
rapidly than others ; therefore, by change of temperature 
certain differences may occur. However, taking the 
specific heats of bodies as we possess them, I think, allow- 
ing for all these imperfections, and others, we have notwith- 
standing a very advantageous light upon our subject. Ia 
the first place, we are able to compare the proportions of 
one and the same element in different stales. Take 
the element carbon, for instance, which occurs iu a variety 
of forms, some more easily igneous than others, and 
capable of combining more readily w-ith oxygen, and burn- 
ing very readily, as in the form of lamp-black ; the same 
element occurring in other forms, such as coke, plumbago, 
or diamond itself, which possess chemically this property 
in a very much less powerful degree. It is well known 
from the researches of M. llegnault, M. Silberman, and 
others, that some varieties of carbon have a less specific heat 
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then others, that some absorb less heat in order to undergo 
a certain rise of temperature than themorechemically active 
varieties ; and it has actually been shown that those varieties 
which have the greatest specific heat evolve, on combustion, 
the greatest quantity of heat.. Take another instance. 
Phosphorus, as is well known, can be transformed by 
various processes into another state which is more dense 
— in which the particles are more closely aggregated 
together. It is well known that the red phosphorus does 
not melt so easily as the other sort ; (more especially is it 
known that it has a less specific heat ; and estimating this 
specific heat as the measure of the motion in its particles, 
the particles of the red phosphorus arc in a less rapid state 
of vibration or momentum than the particles of the clear 
phosphorus. Then also we find, side by side with this, 
that the particles of red phosphorus, in combining with 
oxygen to form phosphoric acid, evolve less heat than 
clear phosphorus. The kind that has got less heat in it 
evolves less on combustion. Again, which is more im- 
portant for our purpose, the particles of the red phos- 
phorus are less easily ignited, having a less tendency to 
undergo the process of combustion, than the particles of 
the clear phosphorus. They have a less active 
tendency, under the ordinary temperature, to combine 
with oxygen. And again, if we immerse red phosphorus 
in sulphate of copper, it is well known that none of the 
metal is reduced by it. That is a distinctive test between 
red and clear phosphorus. In one case oxygen is taken from 
the sulphate of copper, and it effects the precipitation of 
the copper ; so that in this respect we sec by comparing 
the two states of one and the same element that the clear 
phosphorus is transformed, and that the particles of the 
red variety are deprived of a portion of the vibration 
which they possessed in the state of clear phosphorus, and 
that the properties of the element are for the time 
altered so as to be less active chemically. That is a most 
important point which I wish to establish on that par- 
ticular case ; but I think that the comparison of the 
specific heat of analogous elements — elements which 
belong to one and the same natural family — may serve to 
establish the same conclusion, perhaps even in a more 
striking and practically useful manner. For instance, we 
will take Deville’s law as an approximation to the truth, 
that the quantity of heat contained in each unit of weight 
of one element is ns much less as the atomic weight of 
that particular element is greater, or the products of the 
atomic weights of -each element. Let us take merely the 
case of some elements belonging to one well-characterised 
natural family, and which are perfectly analogous to one 
another. Take, for instance, tho natural family of 
chlorine, iodine, and bromine. Now, Deville’s law 
enables us to express in terms, by the thermo-dynamic 
theory, that an atom of chlorine which is light has the 
same momentum — the same actual mechanical force in 
each atom — as an atom of bromine or iodine ; and, accord- 
ingly, if these atoms are moving in a medium with no 
resistance, the velocity with which the atom of chlorine 
■will move must be as much greater than the velocity with 
which the other atoms are moving, as its atomic weight is 
les9. Thus Deville's law, if it be true, is merely another 
statement of the fact. 

And now let us sec how a comparison of the chemical 
properties of these elements will bear upon our previous 
notion. The theories wo were just now reviewing had 
regard to the effect upon affinity of rapid motion com- 
pand with the effect of less rapid motion. Let us ask 
ourselves which of these threo elements — chlorine, bromine, 
or iodine — is the most active chemically. I will take 
one particular case of tho relative action of chlorine, 
bromine, and iodine in combining with ono and the same 
element — hydrogen. It is well known that chlorine com- 
bines more powerfully with hydrogen than bromine does ; 
and that bromine, in its turn, combines more readily than 
iodine does, and it has been shown by a measurement of 


the quantity of heat evolved in the respective combinations 
that chlorine evolves a great deal more heat in its union 
with hydrogen, than bromine, and bromine more than 
iodine. We should accordingly, in the case of their de- 
compositions, say that chlorine has the most affinity for 
hydrogen, and iodine the least, and we Bhould put at the 
top of the series, as regards affinity, tho element which 
has, as I just now said, the greatest velocity of motion. 
I say that Deville's law leads to the confirmation of the 
result which we have arrived at before, that the body 
which has the greatest affinity, evolves the greatest 
amount of heat. For it has been shown that the quantity 
of heat evolved when chlorine unitea with hydrogen, is 
greater than when bromine unites with hydrogen ; and 
that when chlorine displaces bromine a certain quantity of 
heat makes its appearance. 

Now, amongst the other considerations which may 
reasonably be referred to in order to obtain a confirmation, 
or verification, or authentication of these results, I may 
refer to the process of diffusion, in which particles are left 
to themselves with as little disturbing force as perhaps 
under any experiment one can refer to. Now, it is well 
known that in diffusion tho process amounts generally to 
nothing else than what I have just now affirmed to be the 
normal action of particles upon ono another. Suppose 
we put into a jar a quantity of hydrochloric acid, and fill 
up the jar with water, we find that the hydrochloric acid, 
although heavier than the water, gradually makes its way 
to the top of the jar, and the water goes down in the place 
of it. Hut we really do not know, it having never been 
proved, that the hydrogen of the hydrochloric acid goes 
up, and that the hydrogen of the water goes down. All 
we can say is, that chlorine goes up and oxygen goes 
down. The fact stated in its simplest terms amounts 
merely to an interchange of constituents — an interchange 
of the chlorine for the oxygen without the aid of any 
external force whatever. Now, it is well known, from the 
researches of Mr. Graham, that after measuring the quan- 
tity of hydrochloric acid which diffuses itself in a given 
time, if a similar experiment be made with hydrobromic 
acid, it diffuses in about the same time; and if in a third 
experiment hydriodic acid be taken, and the quantity 
diffused in the same time, under the same conditions, be 
measured, it is found they are just about equal. Now 
what does that amount to? In equal weights of hydro- 
chloric acid and hydriodic acid the hydrochloric acid diffuses 
as many more atoms than the hydriodic acid as its atomic 
weight is less than that of the hydriodic acid. The atomic 
weight of chlorine is 35), and that of iodine is 127; 35J 
would go between 3 and 4 times into 127 ; so that there 
are 3 or 4 times as many atoms of chlorine diffused ns 
there are atoms of iodine. Bromine is 80 ; so that there 
would be about 2 atoms of iodine for about 3 of bromine. 
In fact, we find that those elements which we had reason, 
from other considerations, to consider as possessing the 
most rapid motion, actually do move out quickest of the 
three particles we have been considering, as we had reason 
to believe from Deville’s law. The observations of the 
velocity in other cases of the same beautiful phenomena 
lead us to results which are accordant with this provision. 
I do not mean to say that I could explain all the results 
which have been observed, by tipis or any other theory ; 
yet there are striking coincidences of the kind, and they 
consist of the cases of simple and well-known compounds 
which can hardly be supposed to be accidental. 

Now, when we are judging of the force with which 
bodies unite, we generally are inclined to think that those 
elements which, on combining, evolve a great amount of 
heat are uniting more powerfully than those which, on 
combining, evolve less heat ; that the disturbance which 
is produced by the intensity of the heat which is evolved 
on combination, docs suggest itself to the mind as the 
measure of the amount of force with which the combina- 
tion takes place ; and, more than that, I think that the 
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notion of chemical affinity itself usually carries along 
with it this further idea — that the more completely the 
product of any particular combination has lost the proper- 
ties of the bodies of which it was formed, the more inert 
it is, and the less disposed to re-act in any way whatever : 
the more powerfully do we consider the elements of that 
body to be held together. 

I will now describe the results of the experiments with 
specific heat. We should conclude from what I have just 
said, that those bodies which, on combining, evolved much 
heat, would form a compound containing less heat than 
others, which, on combining, evolved less heat. It would 
seem that the greater the evolution of heat on combustion, 
the less would be the specific heat of the product com- 
pared with that of tho constituent bodies. We ought to 
find, when bodies unite with great energy, and when they 
form a product in which the elements are held together 
with great force, and great heat is evolved, that tho pro- 
duct will have a much less specific heat than the original 
bodies. And, now, upon thissubject I am really at a loss to 
know what to say. I have looked carefully and repeatedly 
over the results of the observations on the subject; and I have 
found many cases which certainly agree with this notion, 
but also many that do not. There are many determinations 
from very competent authorities of the specific heat of 
compounds and determinations of the specific heat of the 
substances from which those compounds are formed, in 
which it is found that the products actually contain more 
specific heat than the original constituents. Now, I con- 
ceive, in the first place, in order to compare properly and 
fairly the product, for instance, of baryta and sulphuric 
acid — sulphate of baryta — one ought to take it as formed 
by a specific process. One measures the quantity of heat 
which is given off when sulphuric acid combines with 
baryta, but wo ought to take its specific heat and comparo 
it with the specific heat of the different bodies. Experi- 
ments of this kind in direct relation have not, to my 
knowledge, been as yet made on any extensive scale ; but, 
certainly, I think I am not overstating the csso when I 
express my belief that in some of the best examined cases 
an agreement of the kind occurs. For instance, amongst 
the compounds of sulphur with metals, numerous instances 
aro found in which the sulphides have had very con- 
siderably less specifio heat than the sulphur and the metals 
before combining ; and I think they are, perhaps, the 
most fair cases. Sulphur and the metal can be weighed, 
and the product can also be weighed in a solid state, and 
there is a great resemblance between the elements and the 
compound. I think, certainly, that taking the specific 
heat of oxygen and a metal, and measuring the heat 
evolved when the metal is burnt in oxygen, and then 
taking the weight of the solid oxide is hardly fair, becauso 
the change of state is hardly consistent with a direct com- 
parison of the substances. However, although many 
cases of chemical combination do appear to agree as far as 
regards the capacity for heat of the products, in the 
manner which is stated in the process I have been sub- 
mitting to you, there arc some cases which not only do 
not agree with it, but which, I conceive, ought not to 
agree with it. There are certain bodies obtained by 
means of indirect action. Take, for instance, the case of 
anhydrous nitric acid, which everybody knows cannot be 
got originally from oxygen and nitrogen. Anhydrous 
nitric acid, which we have every reason to believe ensues, 
has more heat stored up in tho particles, than the oxygen 
and the nitrogen contained in them when uncombincd. 
Now, it is well known that this particular body, anhydrous 
nitric acid, by a very slight disturbance of the equilibrium 
of its particles, undergoes a violent explosion, in which 
heat is evolved, and free oxygen and free nitrogen 
liberated ; so that the indirect process by which the bodies 
were persuaded to enter into that particular combination, 
may, in each case, have been accompanied by an evolution 
of heat j but the circumstances under which we after- 


wards examine it being totally different, the alteration of 
specific heat enabled it to retain a greater quantity than 
the elements in their free state. 

Take as another ease the compound hydriodic acid. 
According to Messrs. Favre and Silberman when elements 
unite without the presence of water, you would actually 
need to add heat to the free iodine and the free 
hydrogen. It is known that the compound when 
formed, especially by itself, is extremely unstable, and 
readily gives off its hydrogen. The elements separate 
with such extreme facility that they are evidently not 
held together with great force, and such cases as that 
rather afford a confirmation of the case in which it is 
generally found, that when bodies contain less heat they 
oro then moving more slowly, and are more inert, and 
have less mechanical motion in their particles, in accord- 
ance with tho notion with which we started. But in the 
consideration of chemical force of combination, without 
more exact data than any wc have obtained, such cases as 
those which I have had the honour of submitting to pu 
are unsatisfactory at the best. No general notion can lead 
to any accurate scientific results. I do not mean to say they 
may not have their uses in order to classify bodies in a par- 
ticular way, but tho only process which I know by which 
one can get anything like a quantitative comparison of the 
relative forces with which different elements unite, is by 
the working of thatbeautiful machine— the galvanic battery. 
I know of no other process by which wc can in so easy 
and certain a manner compare the forces which arc at work 
in different cases of chemical combination. In order to 
avaid too remote an analogy with tire actual process, and 
in order to express the matter in exact terms, I ought to 
classify chemical action a little, in a manner that 1 think 
will be readily admitted to be applicable to it. For 
instance, when wc have the case of the oxidation of s 
metal by nitric acid, as when we throw copper into nitric 
acid, it is said that is a process of oxidation. It is true 
enough that the copper is oxidised, but it is equally true 
that it is a process of do- oxidation ; because we have to 
think of nitrogen as well ns oxygen. And so in the 
greater number of other cases chemical action consist!, 
cither directly or indirectly, of two processes. The case 
of zinc and sulphuric acid might be said to be one of com- 
bination, which happens when tho zinc is thrown in con- 
tact with the sulphuric acid and combines with oxygen; 
but you might equally sav that it is also a case of libera- 
tion of the hydrogen. Vfe will take the case of a battery 
of a very simple kind. [The section of a battery was drawn 
upon the black board.] We will take merely a plate of 
zinc and u plate of platinum in it. In this cell 1 have 
some hydrochloric acid. This shall form the chain between 
the zinc and the platinum, and there is my connecting 
wire. In this ideal battery all the hydrogen is being 
evolved from the water. We have combination of the zinc 
with the chlorine ; a combustion is going on there. On 
the platinum plate we have the opposite process— the 
separation of chlorine and hydrogen. If we were to call 
this process of the combining of the xino " burning," we 
should call the separation of the hydrogen, to use an 
un-English expression, “un-burning. ’’ Now, if we follow out 
the appearances which present themselves in special rela- 
tion to heat, we find that the process in its general features 
is not accordant with what we know. For if we bum 
»inc in chlorine, we get a very large quantity of heat 
evolved, which we do not find makes i*s appearance on 
the surface of the zinc plates in the battery. There is no* 
that amount of heat evolved, although there is no doubt 
that the chloride of ainc is forming; and on the other 
side where hydrogen is being separated from the chlorine 
we do not find that quantity of heat absorbed, or cold 
produced, by this un-buming. Everybody knows there is 
a frigorific mixture on this plate, and combustion, or 
the means of producing heat, on tho other pl*^- 
All the heat we get produced is the difference between 


Digitized by Google 


Chemical Society — Notices of Patents , 


Chemical IT kws, > 
April ij, 1R61. J 


* 39 


the zinc which is combining, and the hydrogen which is 
being uncombined. For instance, to take Favre and 
Silberruan'a determination of the heat in the presence of 
a large quantity of water *of hydrogen combined with 
chlorine : we will call the heat 40,000, which is evolved 
when 1 gramme of hydrogen unites with 354 grammes of 
chlorine, when one equivalent of zinc unites with chlorine 
wc have 56,000 degrees of heat, and it is well known from 
the experiments of Mr. Joule and Mr. Wood that if you 
measure the total quantity of heat which is evolved in tho 
whole battery — 1 mean in the connecting wire and the 
battery altogether— measuring the heat which is produced 
by the simple resistance which that wire overcomes, let it 
do what kind of work you like — if you measure it you 
find it is exactly equal to 16,000 degrees of heat, which is 
equal to the heat which the zinc evolves in combustion, 
minus the heat which the hydrogen being evolved absorbs 
on being separated from its compounds. Now, the ques- 
tion arises how, in the arrangement of our machine, the 
heat which the hydrogen wants in order to be evolved is 
communicated. The zinc has evolved 56,000 degrees of 
heat, but the hydrogen wants 40,000 of them. It is a 

? uestion how the hydrogen gets that quantity of beat. 

t is well known that in the liquid which connects the 
two plates of zinc and copper thero is a certain motion ®f 
the particles, — that when the chlorine which is next to the 
zinc has combined with it, and chloride of zinc is formed in 
that way, there is an atom of hydrogen left next the zinc. 
When an atom of chlorine combines, chlorine again takes 
the place of the chlorine which has gone out, so that the 
process we had at lirst re establishes itself, in fact, in tho 
liquid which connects the positive and negative metals. 
We have a constant change of places of analogous 
elements ; we have, moreover, a number of properties, 
which we describe in general terms as a current of elec- 
tricity passing through the liquid ; and wc have, besides, 
a perfectly similar appearance in the wire which connects 
the plates themselves — there is a current of electricity 
passing through the wire exactly as much os the current 
of electricity passing through tho liquid. Of course the 
state of the particles in the wire is the same as the state 
of the particles in the liquid, and produces the same 
effect ; and there must be a state of motion in the particles 
of the wire of the kind that wc know to occur in the 
particles of the liquid. Wc cannot distinguish one atom 
of copper from another atom of copper to sec how they 
are moving ; but in all the cases wc have an identity 
between the effects produced in the liquid itself ; and it 
would be certainly unwarrantable, as far as I know, to 
assume that n different process occurred, so as to produce 
this identity of effects. So that the result comes to this, that 
we consider the connecting wire as serving to carryover from 
the zinc which is combined with chlorine, to the hydrogen 
which is uncombined, and separating, to carry over all the 
he.it which the hydrogen needs in order to be set free, and 
constitute free hydrogen ; and that the particles of the wire 
arc in a state of vibration which is communicated, by 
waver, from one particle to another — from tho zinc, which 
is burning, to the hydrogen, which is un-burning. Now, 
in the battery it is well known that by interposing wires 
of different resistance, we can measure the forces which 
are at work j and I think you will agree with me, that 
what occurs is precisely identical with those processes 
which occur if u lump of zinc is thrown into some hydro- 
chloric acid. Hence we have free hydrogen being evolved 
over certain points of its surface, and there is no doubt 
whatever that when those points are less active they 
evolve hydrogen moro easily. There is no doubt that on 
the surface of a lump of zinc there are little local galvanic 
currents occurring, the only difference being, that in this 
beautiful arrangement we keep all the combining process 
in one portion of the apparatus, and the separating process 
in another, so that the one cannot tako place without the 
other 1 and therefore by interposing different resistances 


we can operate with the most beautiful perfection, and 
measure, with tho most wonderful accuracy, the force, by 
the amount of resistance which is overcome. I conceive 
there is no test for the measurement of forces to be com- 
pared with tho amount of work which can be done. 
There is no doubt that where a body which is combining 
evolves very much more heat than the body that is sepa- 
rating absorbs, then great resistance can be overcome : and 
the force by which the one element displaces another may 
be measured by tho quantity of heat which is evolved in 
the displacement. I believe, in Btating that, I am not 
advocating any hypothesis whatever, but merely giving 
well-e.tablished results from the best observers. 

(To be continued.) 


NOTICES OP PATENTS. 


Salts of Alumina. T. Richardson, Newcastle-on-Tyne. 
The ideas which gave rise to the former patents of this 
chemist for the use of sulphurous acid, arc pushed still 
further in another patent, in which the action of the same 
acid upon aluminous minerals is claimed. 


Artificial Fuel. J. Ixolis, Glasgow. 

Tubke have, perhaps, been as many silly processes 
patented for forming nrtihciul fuel as for any other thing 
whatever. Mr. Inglis’s patent takes an unenviably dis- 
tinguished position among them. He mixes excrement, 
“ human or animal,” with any kind of wood in the form 
of chips, saw-dust, or shavings, and coul-dust. Fortunately 
for society, this patent was not proceeded with. It is 
probably, therefore, a failure in practice. 


Improvements in the Manufacture or Production of Nitrate 
of Potash and Soda, and in the Application and Use of 
Certain Products of such Manufacture in the Manufacture 
of Soap. W. Andbhson, Glasgow. 

The patentee prepares nitre by means of the well-known 
double decomposition which ensues between potashes, or 
any salt of potash, and nitrate of soda. The nitrate is 
not procured directly, but by evaporation of the spent 
liquors obtained in the manufacture of soap with a 
mixture of potashes and nitrate of soda. The nitre is 
obtained by successive evaporations, until, at last, car- 
bonate and caustic soda begin to deposit. The iinal 
mother liquor contains much caustic soda, which may bo 
used for the preparation of hard soap or any other 
purpose for which soda, or soda ash, is applicable. One 
of the improvements claimed is the conversion of the 
sulphate of potash contained in the potashes of commerce, 
into nitre. This is effected by double decomposition with 
the nitrate of lime, obtained by neutralising with lime the 
nitric acid washed away from palm oil after bleaching it 
with nitric acid. 


Evaporating” Pans for the Manufacture of Salt. J. Corbett, 
near Bromsgrove. 

The patentee makes the evaporating-pans of cast instead 
of wrought-iron plates. The castings are constructed 
with llanges to enable them to be bolted together. A 
trough or depression is also claimed running either all 
round, or only on two sides of the pan. This trough is 
for the same purpose as the depressed end of common 
salting down pons, namely, to allow of the salt being 
raked together as it deposits during evaporation. The 
patentee also claims, both in cast and wrought-iron pans, 
making a gradual rise from the ends and sides to the 
middle. 
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Manufacture of Cyanides of Barium and Strontium. 

W. Clark, Chancery Lane, Isondon. 

This is a patent for the cyanuration of barium and 
strontium in presence of carbon. The process is precisely 
similar to that by which cyanide of potassium has often 
been obtained. The patentee mixes carbonate of baryta 
with sawdust and charcoal, and, after placing it in a tube 
heated to redness, passes nitrogen gas over the mixture. 
The current of gas is kept up until the mass is cold. On 
treating with water the contents of the tube large 
quantities of cyanide of barium will be obtained. We do 
not think this is likely to be a profitable method of 
obtaining cyanides. The patentee docs not seem to be 
aware of the researches which have been made by 
numerous chemists of eminence upon the action of atmos- 
pheric nitrogen at high temperatures upon mixtures 
containing carbon, iron, and alkalies. 


CORRESPONDENCE. 


Magenta Dye. 

To the Editor of the Chemical News. 

Sir, — I enclose you a small sample of Mngcnta powder 
which is soluble in water. When dissolved it will dye 
either silk, wool, or cotton, without any mordant or 
assistant. If you will go to the trouble of pouring a little hot 
water on the powder, and then pass the solution through 
a piece of cotton (so as to separate the insoluble matter), 
then dip a little silk or wool in the liquor, you will find 
the same dyes a beautiful shade and about the brightest 
in the market. I have made this on anew principle. 

The French have sent over here a paste Magenta, which 
will dye silk, but not wool, and nothing near so bright as the 
enclosed sample. The reason I send you this is to show 
that a Magenta can be made in a powder, and be quite 
soluble in water and dye on any fubric without using 
any spirits of wine or methylated spirit. — I am, &c. 

Maoenta. 

[The sample of Magenta dye has answered very well in 
our hands in dyeing both silk and wool. If such an 
article could be introduced into commerce at a reasonable 
price, it would, wc doubt not, meet with a ready sale. — 
En. C. N.] 


The Adulteration of Food. 

To the Editor of the Chemical News. 

Sib, — I beg leave to say that the only scries of experi- 
ments I ever performed upon the adulteration of bread 
was made on loaves purchased at forty different shops in 
the metropolitan district of Lambeth ; and that, in nine 
out of forty samples, I was unable to detect the presence 
of alum. 

My experience in the matter of food-adulteration has 
led me to believe that the morality of dealers in eatables 
and drinkables, though not unimpeachable, is quite equal 
to that of professional grievance- mongers and dealers in 
mares’-nests. — I am, &c. 

Wm. Odi.ing, M.B., F.R.S. 

Kenningtonroad, London, 8. 


MISCELLANEOUS. 


Chemical Mociety. — The next meeting of this 
Society will take place on April 18, when a discourse will 
be delivered “ On the Application of Electricity to the 
Explosion of Gunpowder, 1 ' by F. A. Abel, F.R.S. 

silver •» h«i» Water — Captain Maury, of the 
American Navy, has been making some calculations, based 


upon the discovery of traces of silver on the copper’ 
bottom of a vessel docked at Valparaiso, and from these cal- 
culations Captain Maury concludes that at least soo.ooo.ooo 
million of tons of silver exist, in an exceedingly diffuse 
solution, in the waters of the ocean. 

Royal Institution of Great Rrltaln. — At the 

General Monthly Meeting, held on Monday, April i, 1861, 
William Rutherford Ancrum, Esq., Stephen Jennings 
Goodfellow, M.D., and William Ncwmarch, Esq., were 
elected Members of the Royal Institution. Rev. Charles 
Forster, H. G. Do Mussy, M.D., Rev. A. Denny, and 
W. E. M. Tomlinson, Esq., were admitted Members of 
the Royal Institution. The presents received since the 
last meeting were laid on the table, and the thanks of 
the Members returned for the same. The following is the 
arrangement of Lectures for the ensuing week : —Tues- 
day, April i6, at 3 o’clock. Professor O wen “ On Fishes." 
Thursday, April 18, at 3 o’clock, Professor Tyndall ''On 
Electricity.” Friday, April 19. at 8 o'clock, John 
Ruskin, Esq., “ On Tree Twigs.” Saturday, April jo, 
at 3 o’clock, Max Muller, Esq., “ On the Science of 
Language.” 

of Tsa. — At a recent meeting of the Society 
of Arts n paper wns read on M The Uses of Tea in the 
Healthy System,” by Dr. E. Smith. The author began 
by stating the opinions brought forward by Professor 
' Johnstone and other chemists on this subject — views which 
' were still very generally held. These might be summed 
up thus: that by the use of tea — 1. The waste of the body 
! is lessened ; a. The body is nourished ; 3. By lessening 
waste, we may lessen supply, and yet the bodily powers 
shall be duly sustained. lie stated his reasons for differing 
’ from these statements, and explained the nature of theex- 
periments which he had undertaken in order to ascertain 
the actual effect produced by tea. If there be an abun- 
dance of food in the system, and that especially of 
the farinaceous or fat kinds, tea is a powerful digestive 
agent, and by promoting the tmnsformation of food, 
it aids in nourishing the body ; but with a deficiency of 
food in relation to the waste to the tissue by exertion, 01 
the wasto of heat by cold, or by too profuse evaporation 
from the skin, it wastes the tissues of the body, and 
lowers the vital powers. He, therefore, considered that it 
was not suitable ns a partial substitute for food, as was 
generally supposed ; lor it increased the waste of the 
body. 


ANSWERS TO CORRESPONDENTS. 


•»* All E'litnrinl Communication! arc to be addressed to Hr. CEOoKKrs 
and AilrcrtiUMmU and Etuinnt COmnntnicationt to tliu PrauaatM* 
Griffin, Hons dt Co., at tho Office, 10, Stationer*' Ilall Court. 
London, E.C. 


'«!. II- of the Chemical News, containing n copious Index, is no* 
ready, price lu, t>y poet, 11*. 8</.„hnnd*omc]y bound in cloth, gold 
lettered. The cnaes for binding may bo obtained at our Office, pri« 
! is. 6 A. Subscribers may have their copies liound for is. if scot to 
; our Office, or. if accompanied by a cloth cam!, for 6>(. A few copies of 
Vol. I. can Mill bo had, prico io». 61/., by jtost 1 is. lit. Vol. III. com- 
menced on January j, 1861, and will be complete in 16 numbers. 


Tar . — Wo intend to give a roport of Mr. Perkin’s Lecture “ On the 
Colouring Matters Obtained from Coal-tar,” which will bo delivered 
before tho Chemical Society on May 16. 

Silicic Ether . — Wo do not know where tills can l>o obtained. It cer- 
tainly con not bo got reaily made, und few manufacturing chemist* 
would undertake to make It unless it wore ordered in quantity. Dr. 
Frankland was asked £6 per lb. for it in quantity. 

T. H’.IJ? — Wo never heard tho name of tho gentleman you mention. 

C. R. — 1. Wo do not know at present ; but any process would 
answer if devised by a skilful chemist who knew what be was about. 
1. No attempts have been made oxcopt as experiments, j. It would : 
but not in sufficient quantity to pay for tho battery power employed. 
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PULVIS JACOBI PER . , NEWBERY’S. 


7o the Medical Profejfion of Great Britain and Ireland \ 

r 1 ENTLEMEN, — We beg to call your attention to the following extratts from a Paper by the late Johr 
Cheyne, M.D., F.R.S.E., M.R.I.A., Phyfician to the Hardwicke Fever Hofpital, Dublin, ami 
Phyfician General to His late Majefty’s Forces in Ireland, &c. &c., contained in “ The Dublin Hofpital 
Reports ,” vol. I, p. 317. 

“ Since this cafe came into my pofleffion, I have been led to make a good many clinical experiments, which have enabled 
“ me to verily the reports which I had heard of the efficacy of JAMES’S POWDER, in fometime* removing the ArorLtcTic 
* diathesis in perfons advanced in life. It is, moreover, worthy of obfervation, that JAMES’S POWDER has been of 
“ remarkable utility in certain inflanccs of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by cffiifion. Laftly, in two cafes of general plethora, in which, however, the head was more afl'e&ed 
" than any other part, JAMES’S POWDER was exhibited by me with perfieft fuccefs.” 

Alfo vol. 1, p. 320. 

“ The following very Ample method of exhibiting JAMES'S POWDER, in cafes of undue determination of blood to the 
** head, is that which I have generally purfued. The patient is made to begin with a very moderate dofe, not more than 
“ two grains at bedtime, and to increafe the dofe by hjlf-a-grain every night, until fome fenfible effedt is produced upon the 
“ ftomach, bowels, or Ikin. Should the ftomach be aft’cdled with (icknels, the dole mull be lefl'ened by one grain on the 
“ following night. By the addition of a little rhubarb to it, a larger quantity of JAMES’S POWDER may be adminiftered 
“ than the ftomach could otherwife bear. If the Ikin is loftcned, or the bowels aftedted, the dofe Ihould not further be 
“ increafcd, but it mull be repeated every night for a confidcrable length of time : in feverai inflanccs I have known eighteen 
“ or twenty grains taken for a conlidcrable period without any inconvenience.” 

The following cxtradl (fhowing the incrcafing eilimation in which the true Dr. James’s Eowder is held by 
Medical Practitioners) is taken from “ The Lumlxan Lc&urcs,” 1858-59, delivered before the Royal College of 
Phyficians, by A. Twcedie, M.D., Phyfician to the London Fever Hofpital, who is admittedly one of the 
higheft practical authorities on the fubjeft of Fever. He fays, (the “ Lancet,” June 16, i860, p. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require antimoniat preparations, a pill containing a or 3 grains of James’s Powder (prepared 
M by Newbery) Ihould be taken at intervals according to circumftances.’’ 

In writing to Mcfl’rs. Newbery, he fays : — . 

“ I wilh that your preparation was always ufed." 

To fccurc the difpenfing of the original preparation, which, for 1 14 years, has been fold by the houfc 
of Newbcrv and Sons, in St. Paul’s Churchyard, it is nccclfary to preferibe it as “ PULVIS JACOBI 
Ver., NEWBERY’S,” otherwife another article (wanting in the bed properties, and recommended to be given 
in a different code of dofe, though called by the fame name) may be fubllitutcd for the original medicine. 

This fubilitution muft bring difappointment, and of courfe deter Praftitioners from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependence can be placed. 

FRANCIS NEWBERY AND SON6. 


45, St. Paul's Churchyard , London. 


Prices for Difpenfing J oz. Bottle, 3/. 4 d., 1 oz. Qs. Uiual Difcount to the Profcfiion. 
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fOHBtlOALKm 
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Tho Lancet states "This is Superior to anything 


of tho kind known. 
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PATENT 
CORN FLOUR. 



JOHN DAVIS, 


First of the kind Manufactured and Patented in tho United Kingdom and France, as 
explained with Bugravings in “ Tho Illustrated London Nows," of May 26, 1860. Prepared 
without fermentation it Is warranted to keep sweet for years 

It I* respectfully suggested that tho Trade Mark, and name in full should be observed on 
each Package, os similar articles aru sometimes substituted or recommended as “the same” or 
“ as good as Drown and Poison’s." 

BROWN AND POLSON, Manufacturers and Purveyors to Bor Majesty, 

PAISLEY, MANCHESTER, DUBLIN, and LONDON. 


THE PATENT MICA LETTERS, 

FOIl FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, Ac. 

ADVERTISING AND INDICATING, BY DAY OB NIGHT. 


19, PERCIVAI, STREET, CLKRKENWEU, 
LONDON, K.C. 

D IE SINKER, Seal Engraver, 

Metal Stamper, and Manufacturer of 
Metal Labels for Patent and other Articles, 
and every description of EM BOSSING, COPT- 
INO. and PIERCING PRESSES STAMPS, 
PUNCHES, PRESS TOOLS Ac Crests en- 
graved on Rings or Seale In the first style, 
price 8a each. 

DAVIS’S PATENT "SELF INKING" 
PRINTING PRESSES, for Prescription 
Wrappers, Ac. A Lever Embossing Pre« an! 
Dio Complete, libs. Linen Stamping Ink. u 
supplied to her Majesty's Regimental Store,, 
to be used with all klndsof Stamps, Steel j«ns 
Ao. A sample bottle for 6 stamps. 

Price Lists Free per Post. 


Illuminated, in Gold , or in Silver. 


Rupture*. — By Her Ntajesty'i 


TUBT ARE TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL. 

l)o not Fall off, and Require no Cleaning. 

PLAIN LETTERS, Egyptian and Homan, 2d. per inch in Colours. 

„ ,, „ 3d. per inch in Burnished Gold, 

ORNAMENTAL LETTERS .... Various Prices. 

Prospectuses Free, per Post. 


SQUIRE & CO., 52, KING WILLIAM STREET, LONDON BRIDGE. 


JOHN CLIFF & CO. 

(lute Stephen Green & Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 

L. OERTLING, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully Informs liU fHcnds that ho has entered into Partnership with Mr. Edward W. 
Ladd, of No. 1, Old Jewry, Bullion Balance Maker to the Bank of England, and Hydromotor 
Maker to tho Honourable Board of Inland Revenue, and that in. future, tho business will 
bo conducted under the Firm of 

LADD AND OERTLING, 

Ut No. 19 2, BISHOPSGATE STREET, E.C., 

bore tho BALANCE DEPARTMENT will still bo undor tho special Superintendence of 

L. OERTLING. 


Royal Lcltera Patent. 

W HITE’S MOC-MAI.Y 

LEVER TRUSS (perfected and eibi- 
hi ted in the Great Exhibition. 1851), is allowed 
by upwards of 200 Medical Gentlemen to loth* 
most ofl'ocUve Invention in tbo curative treat- 
ment of HERNIA. The use of a steel spring, 
so hurtful in its effects. Is hero avoided ; a s..ft 
bandage being worn round the body, while the 
rccpimto resisting power is supplied by tbs 
MOC- MAIN PAD and PATENT LEV KB, 
fitting witli so much ease and closeness that 
it cannot be detected, and may be worn during 
sleep. A descriptive circular mav be had, and 
! tbo Truss (which cannot fail to lit) forwarded 
by post, on tho circumference of the body, 
two inches below tbo hips, being sent to tie 
Manufacturer, 

MR. JOHN WHITE, 228, Piccadilly. 
Price of a Single Truss. 169., 21s., 56s. WL, 
and 3ls. 6d. Postage, Is. 

I Price of Double Truss, 31s. 6»L, 12s., and 
S2s. 6d. Postage, la. 8d. 

Price of an Umbilical Truss, 42s. and J2a 64. 
Postage, la. lOd. 

Post Office Orders to lie made parable to 
JOHN WHITE, Post Office, Piccadilly 

ELASTIC STOCKINGS, 

KNEE-CAPS. fee. for VARICOSE VEINS, and 
all cases of WEAKNESS and SWELLING cf 
the LEGS, SPRAINS, Ac. Thoy arc 
light In texture, aud inexpensive, and art 
drawn on like an ordinary stocking- l' rtce > 
from 7s. 6d. to 16s. each. Postage, 6d. 

JOHN WHITE, Manufacturer, 

228, Piccadilly, London. 


MEDICAL FITTER. 

F B. WALTERS, 51, GREAT 

. QUEEN STREET. LINCOLN’S INN 
FIELDS. LONDON, W.C., Manufacturer of 
Shop Fittings in general, lealcr in MecUoai 
Gloss, Earthenware, and every description a 
Shop rec|lujslto. Medical Labelling, Writing and 
Embossing on Gloss, tic. 

Plans and Estimates fUmUhoJ for SflOr 
FRONTS, and fitting up 8urgerie», Chemist* 
and all kinds of Shops, complete, in to* 0 
aud country. First • rate workmanship 
guaranteed. 
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SPARKS & SON, 

INYENTOR8 OF THB 

INDIA - RUBBER URINALS 

FOB 

and Fomala Railway Travellers, Invalids, 
and Children. 


Those Urinals are mado on the most ai 
fitted with tho recently-invented valve, whlcl 



principles, and all aro 
' will not allow any return of 


water by tlio upper pint, by being placed In any position, and from their 
improved construction, arc better than any similar articles at present in use. 

A liberal discount to the Medical Profession. Descriptive Circular# nud 
Lists of Prices sent per post. 

Hospitals, Infirmaries, and Unions suppllod on the best terms with ovory 
article for tho use of the sick and invalided. 

SPARKS AND SON, 

Patent Stmoic.u. Tanas and Bandaok Makers, 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 


PURE SPIRITS FOR THE FACULTY, 

S. V. Re 50 O.P., 21s. net Cash. 

This quotation admit* of neither credit nor discount, and 1*. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT «fe CO. 

OLD PURNIVAL’S DISTILLERY, HOLBORN. 


PAGE AND TIBBS, 

PHOSPHORUS, CHLORATE, POTASH, AND GENERAL 
CHEMICAL WAREHOUSE, 

47, BLACK FRIARS ROAD, S. 

TOE TRADE SUPPLIED WITH CHKMICA18 AT LOW CASH PRICES. 
Puro Chemicals for Analyses.— Price List on Application. 
Shipping Orders Promptly Executed. 


Just 

publlDhod, 



ONTH 

K y ° . * . . -• 

ET 

w 

ET 

H. 


Post free 
for 3 Stomps, 


rilHE Wonderful Success of Messrs. GABRIEL’S PATENTED INVEN- 

JL TION unparalleled in Mechanical Dentistry, tho remarkable simplicity of arrangement, 
together with the extraordinary amount of comfort enjoyed by tho wearer, as well os the [Kulcclly 
indestructible nature and parity of tho materials employed, have produced tho usual results ro 
such cases— cci tain persons, nimble to adopt Messrs. Gabriels Improvements, bavo lmi .ated 
thoir advertisements so as to lead the public to believe they arc authorised to do so. Messrs. 
Gabriel, therefore, feci it incumbent on them to caution their patients that thoir inventions 
can only bo obtained at thoir Advertised Establishments, os undor, and tliat they will not bo 
responsible for any that are not so obtained. 

T HE TREATISE, GABRIEL on the “LOSS and ONLY EFFECTUAL 

MODE of RESTORING the TEETH ; ” explains their Patented System of Supplying 

Artificial Teeth, with Flcxiblo Comlito Gums as a hasp. The c^tnwrdinary jwvan* 

obtained 
a visit 


Sharp edges avoided, and an amount of suction or adhesion perfectly astonishing obtained . , 
while their success is guaranteed in tho most difficult case# even wbcri other methods have failed. 
They are not affected bv tho ordinary changes of the mouth, or even the loss of Tooth (if any 
remain), thus dispensing with the further services of tho Dentist. The best materials, which are 
warranted to remain puro and sweet, only employed, wlnlo tho expense U even leas than half 
tlio ordinary cost. References to paticuts and testimonials may bo seen. Inspection by the 
Medical Profession and all interested is particularly requested by Messrs. Uamuel, Dentists to 
tho Prince d'Ottajana. Established 1810. Soo Diploma. 

110, REOENT STREET, near the Quadrant; and S3 and 34, LUDGATE HILL, City. 

AMERICAN MINERAL TEETH from Four to Seven and Tea Guineas por Set. 

Best in Europe : Warranted. 

LIVERPOOL— 134, DUKJB STREET. BIRMINGHAM-#, NEW STREET. 


>RACTICAL 

Mr. HENRY 


CHEMISTRY.— 

MATTHEWS. F.C.S., is 


prepared to glvo Instruction hi ovory blanch 
of Practical Chemistry, particularly in it# 
application to Mediclno, Agriculture and 
Commerce. For particulars and prospectuses 
apply to Mr. Henry Matthews, at tho 
Laboratory, SO, Gower Street, Bedford 
Square, W.O. 


WATER-GLASS, 

TT SILICATES of S 


or SOLUBLE 

Soda and Potash, in 
Urge or small quantities, and either solid or 
in solution, at ROBERT RUMNEY'S Ardwick 
Chemical Works, Manchester. 


DINNEFOBD'S 

PURE FLUID MAGNESIA, 

Hors per/eet in Parity and Strength. 
"This solution may bo fairly taken a* a 
type of what the preparation ought to be."— 
Pharmaceutical Journal, May, 1848. 

In Dispensing Jars, for the use of Chemists 
and Surgeons, 

At per Gallon........ 9s. <kl. 

Half-Gallon 6s. 6d, 

From Dinnstoud and Co., Chemists, 172, 
New Bond Street, London, and through all 
Wholesale Druggist# and Patent Medicine 
Houses. 



npo BEASSFOUNDERS, 

JL ENGINEERS, REFINERS. Ac. 

Tho PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call the attention of 
all users and shippers o 
me! ting pots to tho GREAT 
SUPERIORITY of the 
PATENT CRUCIBLE8. 
which hnvo been u«oa 
during tho lost throe years 
by somo of tho largest 
inciters in England and 
abroad. In addition to 
thoir capabilities of molt- 
ing an average of from 35 to 40 pourings, they 
arc unaffected by diango of temperature, 
never crack, but can be used till worn out, 
requiring only ouo annealing for several days’ 
work, and become heated much more rapidly 
than ordinary pots, effecting thereby a 
SAVING of more than FIFTY PER CENT, in 
time, labour, fuel, and waste. Tho Patent 
Plumbago Crucible Corapony also manufac- 
ture and import clay crucibles, muffles, 
por table furnaces, sublimate pans andcovors, 
ghee, [iota, all descriptions of fire-standing 
goods, aud every roqulsito for the Assayor 
aud Dentist. 

For Lists, Testimonials, Ac. apply to 
Battersea Works, London, 8. W. 


miiUSSES and SURGICAL 

.1. BANDAGES of every description, at 
the Lowest Prico consistent with tho uso of 
good material ami workmanship, at HENRY 
COLWELL'S, 8, DAVIES STREET. BERKE- 
LEY SQUARE, W. Good Plain Trusses 10#. 
per do/.cu, Salmon's patent 27s„ Colo#' 42s. 
Double Trusses charged as two single ones. 
ELASTIC STOCKINGS. 

Anklets. Knce-pioco. Legging 
lu Silk 4a. 6d. 8a. 6d. 3a. od. 4s. Od. 

Cotton 3s. 3d. 2s. 6d. 2s. Od. 3s. Od. 

Stocking Bondage, 2d. per yard. Urinals, 
Os., 8s., and 10a. Gd. each. Every Article 
wan-autod perfect, and tho caah returned 
not approved of. 

Post-office Orders to bo mode payablo at Old 
Cavendish Street 

B unsen and kirchhoffs 

SPECTRUM APPARATUS. — P. 
MBAOHEll and Co. beg to inform Philo- 
sophical Instrument Makers, aud Scientific 
Gentlemen, that thoy supply a very complete 
aud compact form of this Instrument at a 
moderate price. 

PHOTOGRAPHIC APPARATUS 
MANUFACTORY. 

L Coppice Bow. ClerkouwcU, London, 1,0. 


Digitized by Google 
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1 CHEMICAL News, 

t * April 13, 13<51. 


To Pliyairiana, Sturgeons, and 
Druggist*. 

Brown's Cantharidine Blistering Tissue, 

PREPARED from pure cantharidine. 

A N Elegant Preparation, vesi- 
cating in much less time tiuui tho Kmp. 
Lvttm, 1’ i. easily applied and rcmovu<l, and 
will not produce strangury, or trouhlesomo 
aftor-sores. It lion received tho sanction and 
commendation of many of the most eminent 
Practitioners in tho Kingdom.— In Tin Cant, 
containing ten /eel, C*. lid. : and small Cases of 
firs square feet, 3s Of. each. 

BROWN'S TISSUE DRESSING. 

An elegmi t, economical, and cleanly substitute 
for all ointments as a Dressing for Blistors, and 











THOMAS CROGER’S NEW PATENT JBOLIAN HARPS will produce 

| Music in tho Garden, Conservator}’, Bummer House, Sec., without a Porformcr. 


These Instrument* merely require placing on a Tablo or Stand, or on tho Window-Ledge, 
and tho draught passing through will bring fortli tho most melodious sounds ever heanl^Tt - 
short distance the tones are truly delightful ; aud what renders it more amusing is. tint* any 
one not boing aware of its position. cannot trace from whence it proceeds ; the eflect is so 
poculmr, it seems to he 111 every direction at once. All |iersous fire sure to be surprised arid 
delighted with the romauticcflect. Prices 14s., If - 
according to finish. 


one not boing aware of its position, cannot trace 

i. 

10s., 18s., 'Ms., 22s., 2 Is., 28s., 32*.Vand i$t., 
new PATENT EDUCATIONAL TRANSPOSING METALLIC 


THOMAS CROGER’S 
IIARMONICON. 


„ , . . For further information and Illustrations, see T. Crogoris Price List for Musical Instruments 

may ho callod a companion to tho above . — In cvor Y description, with Testimonials from Kmiueut Musicians, which will be forwarded Post 

Tin Cases, containing Itcelrc stptarc feel, Is. 6 d. j “ cu f wltli pleasure), from tho Manufactory. 

483, OXFORD STREET, Four Doors East of Museum Street, London, W.C. 


sack. 

Extracts and Editorial Note from Use New Tori 
Journal of Medicine. 

“March 1st, 1850. 

“ Brown’s Cantharidine Tissue.— It pre- 
sents peculiar daiiiiHtoournoticein the inflam- 
matory diseases of fomalcs and cliildren, in 
whom tho unpleasant consequences which so 
often follow tho application of tho Kmp. Can- 
tharides are most apt to occur. Wo linvo found 
it a reliable and (.ccullarly safe vesicant, and 
from tho many trials wo have givon it, wo nro 
satisfied that it deserves tho attention of tho 
Modicol Profession. 

“ Accompanying this article is a very rituplo 
aud neat dressing.’’ 

“ I havo prescribed UioCantiiauidineTmiur 
and Dressing (as prepared l>y you), for the last 
ten years. I have much satisfaction in bearing 
testimony to its effectual, mild, and safe action 
os a vesicant on tho most delicate skin, and one 
of the best auxiliaries iu the successful treat- 
ment of congestive and Inllaminatory diseases; 
tho Dressing has thoadvantageof being cleanly, 
agreeable, and cumtivo in its application. 
“JOHN PUR3KLL, M.U.. F.RC.S.B. 

“ Koiiniugton-pnrk, Surrey, Fob. 12, 1857. 
“To Mr. T. D. Brows.” 

“ Army Mo.lieal Department, Jan. lii, 1847. 
“Tho principal Modicai OfficcroftlioGcner.il 
Iloapitaf, Fort Pitt, Chatham, report* that Mr. 
Brown’s Blistering Tissue has been u.-cd ex- 
tensively in tlio Military Hospital, lins been 
found effective aaa vesicatory, when carefully 
applied, and lias not been productive of any 
degree of strangury. 

, "ANDREW SMITH. M.D. 

“ Deputy Inspector-General of Hospitals. 

“ Mr. T. B. Brown, Birmingham.” 

Sold by tho Sole Consignees, WILI.IAM 
BAILEY and SON, Uorooloy 
Works, Wolvcrliampton 
and Retail Druggists and 
tliroughout liio British Empire. 

OTICE of REMOVAL^ to 23, 

GOLDEN SQUARE, W.— MINERA- 
LOGY and GEOLOGY. — Mr. JAMES It. 
GREGORY. bogs to inform his numerous. 
Patrons, that lie has removed from 3, King 
William Street, Strand, to tho abovo very 
exteusivo premise* whore he continues 
jo supply single sfieciuieil* aud collection* of 
Fossils, Minerals, Rocks, Ac., also Minerals 
for Chemical and other purposes. 

Diagrams, .Maps. Books, Hammers, and 
Geological Apparutvis of ever}- kind. 

/ T L 0 G G Y ILL A C K INK. 

\J WHY USE IT! 

FRANK BAILEY. Twenty Years Practical 
Ink .Manufacturer, can warrant his IM- 
PROVED FILTERED WRITING FLUID to 
flow frccly. never to thicken, and will turn 
lnlousely black. Bold by Btationois and 
Choruista. 

Depot: 10, Curoitor Btrect, Chancery Lone, 
London. 


£100 


G lenfield patent 

MARCH. 

USED IN THE ROYAL LAUNDRY. 
THE LADIES aro respectfully informed that 
this Starch is 

EXCLUSIVELY USED IN TnK ROYAL 
X.AUNDRY, 

aud Her Majesty's Laundress says, 
that although she has tried 
Wll eaten, Rice, and otu i:r Powder 
Starch ks, 

she bus found uono of them equal to tho 
GLEN FIELD, which is 
TI1E FINEST STARCH SHE EVER USED. 
W OTHERS POO N and CO., Gi-asuow and 
London. 

to £ 1 OO.OOoTcT LENDon 

Reversions, Life Interests, Free- 
hold or Leasehold Security, Gentle- 
mon of Property occouimodatod on tiioir Notes 
of Hand to any amount; and from £50 to £ .000 
on Personal Socurity and Bills of Bale*. Apply 
Personally (or if by letter, enclose stamp) to 
Messrs. LLOYD, HUDSON, and Co., 14, 
Chatham Pisco, Ulackfri.irs. 

Vy ANTED, by a GENTLEMAN, 

» ' a SITU ATION as AS8AYF-R ami A NA- 
LYTICAL CHEMIST, or us SUPERINTEN- 
DENT in a Chouiicai Factory, or Smelting 
Works. He is a certificated Pupil of the Royal 
Collcgo of Chemistry, London,' is thoroughly 
convorsant wilh the Assaying of Gold, silver, 
Isxid, and Copper Ores, and has ha t several 
years’ experience iu Alkali, as well as Load 
and Silver Smelting Works. Address F. C. 8., 
care of Mr. Holden, Bookseller, Church Stiect, 
Liverpool 

^leTOds W chem^ | f > NE THOUSAND AGENTS 

; and by all Wholesale WANTED for tho SALE of tho TEAS 

uid Medicine Agents j ortho PEOPLE'S TEA COMPANY. A prospec- 
tus froo on application to the Central Dt-pAt, 


>n application to the Central DcikM, 
28 and 23, BUCKLERSBURY, LONDON. 


/CLASSICAL 

V.y MATICAL.— 1 


and MATH E- 

■Dr. STEGGALL (assisted 
by tho ltov. L. J. Lovekiu aud T. Hogan, 
BU|., M A), PrC(xiros Gentlemen for their 
Examinations .at tho following Boards 
Matriculation Examination of tho London 
University ; Preliminary Examination at 
A]k>thocarie*’ Hall ; Fellowship Examination 
attiio Royal College of Surgeons ; Preliminary 
Examination at tho Royal College of Surgeons. 
—For terms, Ac., apply to Dr. Stoggall, before 
One and alter Three o’clock doily, at 2 
Southampton Street, Bloomsbury Square. ’ 
N.B.— No Vacation during the Summer 
Months. 


A NILINE. — A Chemical Man of 

-LA. great practical ex ] v lienee in manufac- 
turing tills organic compound, oflers his ser- 
vice* to a house desirous of starting iu this 
branch of industry. Apply to A. X , 73, 
Upi>or Borkcloy Street, Port man Square, W. 


I 


GAS BATHS 

FROM £12 AND UPWARDS. 



T h o m a s i> h 

53, SKINNER STREET 


I I, I, I P S, 

. - — ;et, snow hill, 

LONDON, Manufacturer of all kinds of 
OAS APPARATUS for GENERAL 
DOMESTIC PURPOSES. 

Gas Stovos without Flues, from 1(U. 
COOKING APPARATUS from £1, for 
Roosting, Baking, Ac. 

Halls, Conservatories, Public Buildings, Ac. 
heated by Gas or Hot Water. 

Baths encase 1 iu Mahogany, Plain Wood, 
or Oak, and fixod, on reasonable terms, in 
any part of tho country. 

ESTIMATES AND PLANS GIVEN. 

N.R.— Patent Safety Atlas Chandeliers, and 
all kunls of Su|>crior Casfittiug*. Outside 
htmj«s Posts, Ac. for Public Building* ; 
Depot for Louis’s Potent Day and (mu Light 
Reflectors; PorLablo Coppers for either Gas 
or Fuel ; Superior Irou Tubes and Fittings, 
for Gas, Ste.uu, or Hot Water, Portable Go* 
Works, Ac. 

A Prosiwctus sent Free by Post. 


MR. 

1' 1 Soc. . 


PATENTS. 

V A U G H A N, Memb. 

Arts, British and Foreign PATENT 
AGENT, 15, Southampton Buildings, Chancery 
Inline, W.C., give* special attention to Inveu- 
tiunscoiinectcd will) ('hxhistrv, Metallurgy, 
and Mining. Provisional Protection for Six 
Mouths. £0 Cs. to £3 Sa. 

A Guide to Inventors Free by Post. 

W OOD iFn OKA vTjTo— 

C. STEVENS, of <9, ESSEX STREET, 
STRAND, W.C., undertakes tlio Preparation 
of Illustrated Catalogues and Circulars for 
Mathematical, Surgical, and Philosophical Im- 
plement Makers, Truss Maker*. Opticians. 
Engineers. Agricultural Implement Makers, 
Ironmongers, Birmingham and Sheffield 
Warehousemen, .and other klu.U of Wood 
Engraving ; .and from considerable oxjicricuco 
in illustrating Mechanical .and Surgical 
Jouruais, can ensure accuracy of detail both 
In ti.e Drawing and ICngraving. This is 
secured by employing rrnfcish.nal Draughts- 
men in tho preparation of tho Drawings on 
the Wood Blocks. 

Estimates Furnishicd. 


London ;-IMntod by CHAki.i* Reed .and Benjamin Pardon, of i, x, and 5 . Lovell’s Court. Pulcn.oster Row, In tho City of London and 
Published by Griffin, Boon A Co., at tho Office, to, Stationers’ Hall Court, Loudon, E C -Saturday, April i j, i86«. ’ 
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Just published. In 1 toL, 8 to, of nearly 1000 closely printod pages, and 10 Plates, 
price, coloured, 60s., plain, 36s. 

A HISTORY OF INFUSORIA, 

IXCLUDUtO 

THE DESMIDIACRiE AND DIATOMACEJE, BRITISH AND 

FOREIGN, 

BY 

ANDREW PRITCHARD, ESQ., M.R.I. 

Author of the •• Microscopic Cabinet," Ac. 


The Fourth Edition enlarged and revised by J. T. ARLIDGE, M.U., B.A. London, 
WILLIAM ARCHER, Esq.; JOHN RALF8, M.R.C.8.L.; Profoseor W. C. WILLIAMSON, 
Esq., F.B.8. ; and the Atrruoa. 


This work is devoted to a History— based upon the researches of British and Foreign 
Naturalists — of each group of organisms comprised by Ehrenberg under tbe term Infusoria, 
including the Desmidlace®, Dlatoraaccsu, Phytozoa, Protozoa, Rotatoria, and TarAlgrada. This 
is followed by a systematic description of the soveral Families. Go 11 era, and all tho known 
Species, recent ani fosall. 'I'bo present edition luu boon greatly enlarged and Is illustrated 
by nearly 2000 magnified figures. The New Plates on Diatotnacwe are by Tuffen West, F.L.S. 

To tbe Geologist and Microscopio Observer this work specially addresses itself, as a practical 
manual of the present state of our knowledge oi tho multitude of iuvisiblo forma of life, above 
nsmed, not to bo found in a single volume, or iu any one language. 

LONDON : WHITTAKER AND CO., AYE MARIA LANE. 


THE ADULTERATION OF FOOD. 
Now ready, prico Od , by post 7d. 

A TABLE (reprinted from the 
CBnacax. News and Revised by the 
i Author,) showing the more Important 
| Articles of FOOD or DRINK, and tho Sub- 
stances employed for Adulterating them. 
Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, as well as 
for Private Reference. 

“A very interesting Table, which will bo 
found exceedingly useful for ready reference, 
being clearly and intelligibly arnngod."— 
Technologist 

OnmnesL News Office— 

Griffin, Bohn and Company, 

10, Stationers’ Hall Court, London. 

T “"hE MECHANICS 7 ^ MAGA- 

ZINE, and Journal of Engineering, 
Agricultural Machinery, Manufacture*, and 
Shipbuilding. Published Weekly, price Four- 
pence, by post Fivoponco. 

Office. 166, Fleet Street, London, E.C. 
"The Mechanics’ Magazine has from its 
establishment had an extensive circulation, 
and it communicate*, for fourponco per week, 
far more valuable information, both scientific 
and practical, than was ever before placed 
within the reach of even those who could 
afford to i>ay six times as much for It”— 
Lord Brougham. 


Miscellaneous. 

The Electric Light — The Atlantic 
Cable — Royal Institution of 
Great Britain —Brie As and Tiles 
made by Machinery- - - 254 

Answers to Correspondents -254 

IMPORTANT to BUILDERS, 

L CONTRACTORS, and BR1CKMAKER8. 

MODEL of EOCLES’ PATENT BRICK and 
TILE MACHINE, to ho seen Working at 
Messrs. DRAY. TAYLOR and Co. ’a. Engineer*. 

ADELAIDE PLACE, LONDON BRIDGE, 
and full-sized Samples of Bncks and Tiles, 
made from several Machines now at work hr 
Lancashire. 

These are believed to be ths most simple, 
effective, and economical Machines for pro- 
ducing Bricks and Tile* ; and being firmly 
built there is no breakage, and conscauont 
stoppage, so common in other Machines. 

A0BNT3 rca tns CHEMICAL NEWS — New York, BaUlttre Brothers, 440 , Bmadway ; San H ’ r ’ Wfckoloc> SnUoa ’ 

Paris, O. Fowler. English Bookseller, 279, Buo St. Honor/ (near tho Madeleine), 

Registered for Transmission Abroad, 


T^UBLIN MEDICAL PRESS.— 

xJ NEW 8ERIE3. — On WEDNESDAY. 
JANUARY 2, 1861, appeared tiro FIRST 
NUMBER of VOLUME iff of this JOU RN A I. 
containing tho First of a Series of 
LECTURES and OBSERVATIONS 011 CLINI- 
CAL MEDICINE By the Into Sir HENRY 
MARSn. 

Edited by Jarirs S. Ht uuis, M.D., Surgeon 
to JorvU Street Hospital, Surgeon to the 
Lord Lieutenant's Household, Ex-Examiner 
to tho Queen’s University In Ireland, Ac., Ac. 

Tho MEDICAL PRESS will also contain 
Reports of the Proceedings of the Surgical 
Society of Ireland; Original Communication* 
from Physicians and Surgeons or Eminonco ; 
Lending 'Articles on all Subjects of Interest to 
tho Profession ; Selections and Translations 
from tho British, 'American, and Continental 
Medical Periodicals ; aud tire earliest Informa- 
tion on all subjects of Interest to tbe Profes- 
sion. 

Arrangement* are al*o In progress for the 
publication of tbo Proceedings of the Patho- 
logical Society of Irclaud. 

Terms of Subscription, payable in advance 
—Twelve months, £1 Js. ; Six mouths, 13s. 
Tliroo months, 0*. 6d. 

i • Bank or Poet-office Orders to be metis 
payable to Thomas Deey, 10, South Frc-'otic* 
Lane, Dublin. 


11 


Advertisement/. 


raws? 


Just published, price 2a. Cd. 

R ev. w. k. bowditch, b.a., 

F.C.8., on COAL GAS. 

London : John Van Voorst, Paternoster Row. 


rn H E TECHNOLOGIST: 

-L A Monthly Record of Scionco applied to 
Art anil Manufacture. Edited by P. L. 
81MMOND8, F.8.8., Author of “The Com- 
mercial Products of tho Vegetable Kingdom,” 
"A Dictionaiy of Trade Products,’* “The 
Curiosities of Pood,” 4c. 

Amongst the Contributors will be found 

Dr. I.yon Playfair, F.R.S., C.B. ; Dr. Edwin 
Lonkentcr, F.R.S. ; ProfessorQuokott, F.R.8.; 
Dr. J. Forbes Watson ; Robert limit, Esq.; 
F.B.S. ; Dr. D. 8. Prico ; Dr. Robert Dick- 
son, F.L.3. : Professor Bentley. F.L.8. ; Dr. 
W. 8. I-imleay , Perth ; Mr. J. C. Ncnbit, 
F.G.8. ; O. F: Wilson, Esq., P.R.8. ; Professor 
Tennant, F.G.8. ; Professor Leone Levi, 
King’s College; Mr. J. C. Pearsall ; Leonard 
Wray, Esq.; Mr. HydcClarkc, D.C.L., Smyrna; 
Mr. J. IT. Pepper; Chief Justice Templo, of 
Honduras; Sir Robert Schomburgk, Consul- 
Gouoral in Siam ; Dr. Macgowan, of Nlngpo, 
China ; Mr. W. C. Ooudatjo, Badulla, Ceylon ; 
Dr. Pa])|>e, Capo of Good Hopo; too above 
names will bo sufficient to guarantee the 
practical value of tho information and com- 
munications wo purpoeo placing at tho 
disposal of our readers. 

Price 6d. Monthly. 

Hitherto Technology, or Industrial Science, 
has had no special organ to record its progress 
and point out now fields of labour. To supply 
this deficiency tho present effort lias been 
made. Tho cfrclo to which It addresses itself 
is a large one, for it embraces our entiro 
manufacturing community ; and not only aro 
tho producers, but tho consumers also, In- 
terested in the development and progress of 
tho Economic Arts through the applicstiou of 
Science. Evory branch of trado may outlet- 

E tc tlie record of somo facts in which ft is 
forested. iJroksr* will find details of now 
or coni|«niUveiy unknown products intro- 
duced into our markets ; curators and hcails 
of industrial Museums assistance In extend- 
ing and prosecuting their efforts ; merchants 
information as to the new fields and articles 
of commerce that aro opening to their enter' 
prise ; and scientific men and discoverers a 
modium of communication. 

The Transactions of tho various learned 
Societies and many Foreign Journals — Agri 
cultural, Commercial, and Scientific— often 
contain valuable papers and communications, 
which do not como under tho oyc of many to 
whom they would bo of special value, and It 
Is therefore very desirablo to bring them 
together in one focus. 

Subscribers aro requested to forward their 
namos to Messrs. M’Gowan and Danks, 10, 
Groat Windmill Stroot, London, W. 


THE ORIGINAL 
“DR. STEERS’ OPODELDOC.” 
26*. per dozen, usual Discount — 
Showcard*. 

We feel it incumbent upon us to warn 
the Trade against buying an article pur- 
porting to be the genuine, and which it 
aold at lower price. The original has 
“F. NEWBERY, No. 45, St. Paul's 
Churchyard ” on the Government Stamp. 

(Signed) 

FRANCIS NEWBERY and SONS. 

Established A.D, 1746. 


G lenfield patent 

STARCH, 

USED IN THE ROVAL LAUNDRY, 
And Pronounced by HER MAJESTY’S 
LAUNDRESS to bb 
TUB FINEST STARCH SUE EVER USED, 
Sold by all Cboodlora, Grocers, See,, Ac. 

WOTHER8POON and CO., Glshoow and 
London, 


DELL BROTHERS beg to in 

-13 timato that, having become BOLE 
LICENSEES in tho United Kingdom of PRO- 
FESSOR DEVILLED method of producing 
PURE ALUMINIUM, they aro now in a 
position to supply from tbolr Works hero both 
this metal ana its compound with oopper, 
known under tlie name 01 Aluminium Bronze. 
Newcastlc on-Tyno, 8ept. 1860. 


T\ANIEL JUDSON & SON, 

J J Dry sal tors, 10, Scotfi-yard. Bush- 
ane, K.C. Dyowood and Drug Mills, No, 
67 a, Bermondsey Street, London. Dycwoods, 
Tanneries. Farinas, Chamlcals, Acids, Extracts 
•f Dyes, 4 c., 4 c, 


TTEALTH, FRESH AIR, and 

IA PURE WATER. 

BV HUB MAJ UTTY's LKTTCRS PATENT. 

_ CONDY’S FLUID contains nascent Oxygen, 
Nature’s true and only Purifying Agent, in- 
stantly romovee all offensive smells, renders 
Inquire wator fresh ; and tho air pure ; when 
diluted for use. is of a beautiful rose colour, 
not soiling the finest linen : it is harmless and 
particularly adapted for toilet use ; being both 
refreshing and exhilarating. The Medical 
1’rofcssion have expressed their unqualified 
approbation of Its merits. Ono gallon makes 
200 gallons adapted for use. Tho cooling, 
healing, gently stimulating, and invigorating 
properties of t his fluid, rondor It, when 
diluted, a lotion possessing peculiar and valu- 
able chat octerisucs, whether for bathing the 
body of Invalids, incorporating In jtouitiecs. 
washing, and healing wounds, or for genorai 
puriioseo of ablution when in health. Patro- 
nised by tho Board of Health and most public 
departments, Hospitals, Schools, and adopted 
by the India Council in preference to oil other 
disinfectants. 

In 1 initios, Owv>n. Cd.. la., and 2s. Crimson, 

strougor and purer, Is., 2s., and 43. 

CONDY’S PATENT HEALTH POWDER 
also contains nascent oxygen, la odrurlcss, 
and destroys all smells. Sold in Bottles, Is., 
Is. Cd., and 3s. ; aud in casks, I cwt, 3Cs. 

CONDY’S PATENT OZONISED WATER 
for tho batli and toilet, removes impure and 
foreign tastes, and odours from tho mouth, 
strengthens the gums, is anti-scptic, aud is 
in a nigh degree adapted for purifying the 
mouth, lor preserving tho tooth, and for the 
immersion of artificial teeth. It purifies and 
softens tho skin, allays irritation, removes 
secretions, stimulates aud promotes the 
healthy action of tho skin, and tends gene- 
rally to tho creation and preservation of a 
healthy state of tho body. In stoppered bot- 
tles, 2s., double size, 3s. Cd. 

Liquor Potassai PannanganalU Pur : 
(Coudy) gr. (j. ad J1 

Liquor CalcU Punninganatis Pur: 
(Condy) gr. y. ad Ji 
Liquor Magnesia! Pormauguuatis Pur : 
(Condy) gr. !J. ad Jl 

The above solutions of pure iiermangaaatis 
are prepared for internal or external use Anti- 
septic and Tonic. 

Internally.— Doso from ten drops to a drachm 
In half-a-pint of pure wator. 

Externally — As a lotion or gargle, from ono to 
four draclims in half-a-pint of pure wator. 
WHOLESALE AGENTS — J. Bell and Go 
338, Oxford Street; Squire, 277, Oxford 
Street ; Savory and Moore, Bond Street : 
Munson, Southampton Row ; Butler ana 
Crispo, 4, Chcapside ; W. Horn and Co., 68, 
Minories ; T. Standring. Manchester; Jew*- 
bury and Brown, Maucliatitor ; Butterfield, 
Clarke, and Co., York ; Sincoton and bon, 
Leeds ; Reinhardt and Son, Leeds ; Harvey 
and Reynolds, 1-oods ; H. B. Brady, Newcastle ; 
Grattan and Co., Belfast; Butler. Sack villa 
Street, Dublin : J. Robertson and Co., Edin- 
burgh ; J. Mackay, Edinburgh ; tho Apothe- 
caries’ Co,, Glasgow ; and all first-class 
Druggists. 


A D I S c O V F R Y. — The 

FORMULA of a SOLUTION for * 

simple, original, and beautiful Alabastrine 
Precoss, which doc* not damage the file, 
aud is done in a few seconds, may be pro- 
cured by sending twenty-four uncut postage 
stamps, with a stamped, directed envelope, 
to the following address : C. WRAT, 

M. B.C.S., March, Cambridgeshire. 

It also gives such density that Positives 
may be usod os Negatives. 

“ Mr. Wray lias communicated the above 
to mo. and I can affirm it to bo invaluable 
It Intensifies tho shades, and gives 1 meat 
astonishing reliof. In aterooacopio sculp- 
tures, the white it gives is very delicate mi 
intense. — P. II. Davies, Chemist. March.” 


ST. MARY’S HOSPITAL 
ME DIC All SCHOOL, 
PADDINGTON, W. 

pHEMICAL DEPARTMENT.- 

V_7 Tho LABORATORIES, under the Direc- 
tion of Mr. FREDERICK FIELD, P.BAE.in 
now OPEN for Gentlemen requiring Instruc- 
tion in General or Analytical Chemistry, 
Analyses, Assays, 4c. 

P ARAFFIN OIL.— The Manu- 

facture of PHOTOGENIC or HYDRO- 
CARBON OILS from COAL and other bitumi- 
nous substances, capable of supplying burn- 
ing fluids. By THOMAS ANTISILL, MJ) 
Royal 8 vo. cloth, prico 9*. 64. 

London E. 4 P. N. Spon, 16, Buckl6rabury. 

T? XTRAORDINARY OPTICAL 

-Li IMPROVEMENTS. 

a d 

Pocket Tolcscopes, defiue 5 miles 12 6 

Ditto, 16 St 0 

Ditto, and showing- all the) e 
Hoavcnly Bodies . ... f 

Students' Microscopes, with every necessary, 
at 80s., 60s., 60s , t»4s. 

Spectacles, Fine Frames, aud Pebbles.. 7 i 
Ditto, Best Glasses, 6s. Od ,4a. 6d., 3s. 6d. 
Country Ros'donts should state net. sad 
enclose Sumps, or Order, payable to Bernini 
Davis, 430, Euston Road. Regent’* Park, class 
to Trinity Church ; Optician to the Ophtbsl- 
mie Institution. 

Doacriptivo Catalogues for One Stamp. 

T H. DALLMEYER, OPTICIAN, 

fJ • (Son-In-Law and Pupil of the Ule 
ANDREW ROSS,) respectfully bogs to inform 
tiro Scientific Public that he exclusively 
Manufactures tho 

ASTRONOMICAL TELESCOPE, 

according to A. R.’s processes, who hs» site 
bequeathed to him the whole of the Ma- 
chinery, 4c. employed for that purpose — 
TERRESTRIAL TELESCOPES (a U kinds) o< 
the most perfect description. 

J. U. D. having devoted much time to the 
construction of 

MICROSCOPES and MICROSCOPIC 
OBJECT-GLASSES, 

inheriting also one-half of tho Implements, 
*c., usod for the production of the tatter, l>s» 
succeeded still further to improve them, t!-.« 
result of protracted analytic dioptric calcula- 
tion*. Tho first of those, a NEW QUARTER- 
INCH OBJECT-GLASS, was exhibited at * 
Solrde of the Microscopical Society, in March, 
I860. For Particulars, seo previous Numbers, 
or Catalogues. 

IMPROVED PHOTOGRAPHIC LENSES 
(free from Distortion, 4c.). 

Sec J. H. D.’s Paper real at the Meet- 
ing of tho London Photographic Society 
(Journal, Juno 16th). 

Catalogues may b« hod on application st 
No. 19, BLOOMSBURY STREET, 
OXFORD STREW, W a 
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TECHNICAL CHEMISTRY. 


On the Adulleratiotis of Food, tyc., in Melbourne, 
by William Sidney Gibbons. 

I subjoin a few notes of observations that I have made* 
from the year 1852 to the present time, on articles of 
food largely consumed and commonly adulterated. In 
the present paper I shall therefore confine myself as 
much as possiblo to cases that have come under my own 
notice in Melbourne. The first case of contamination 
that I remember to have noticed here was the presence 
of copper in some raspberry-jam, imported from Hobart 
Town in 1852. The contamination was obviously acci- 
dental, and the risk of its recurrence is reduced by tho 
extensive use of enamelled iron preserving vessels. I 
remember, however, that the announcement did not 
appear to awaken any anxiety, but, on the contrary, 
seemed to be regarded as something very funny by the 
audience to whom it was incidentally mentioned in a 
lecture. 

jFiour. — I find in my notebook a record, bearing date 
November, 1856, of the examination of sevorol samples 
of Hour at one time. They were eight in number, and 
of the eight, four were notably adulterated with plaster- 
of-Paris. Many cases occurred about tho same time of 
the seizure of flour, which, after examination, was con- 
demned as unfit for sale, tho vendors being punished 
whenever the act could be brought home to them. Most 
of the flour so condemned was musty, or otherwise 
deteriorated by organic change. About the same time a 
somewhat singular circumstance occurred which is 
worthy of mention in this connection. I had been 
lecturing in a suburb, not then famous for the produc- 
tion of good bread, on the chemistry of bread. After 
discussing the various phenomena connected with nutri- 
tion, with bread-making, &c., I proceeded to illustrate 
the most familiar adulterations by actual experiment, 
and by tho citation of cases. When I concluded, some 
local bakers, virtue impelled, rose to say a few words for 
the credit of the craft. One had been in the trade for 
twenty-seven years and had never heard of alum, another 
was all innocence on the subject of potatoes, and a third 
was horrified by the bare mention of plaster. I was 
about to disclaim all personal allusion, as I did not 
know at which of their shops my sample had been 
bought, when a gentleman in the body of the crowd 
rose, and having premised that he was unconnected with 
the “ mystery, told the following pertinent anecdote 
without comment : — “ He had imported a cargo of 
whitening, an article in great demand among the makers 
of effervescing draughts, but unfortunately for him his 
shipment arrived in cold weather, and was stored at a 
cost almost beyond its then value. There it remained 
for some time, ‘ eating its head off ' in the store, for there 
was no hope of a rise until the next spring ; when ono 
day, to his surprise and delight, the broker in whoso 


hands it was placed, called and reported the profitable 
sale of the lot. ‘ What on earth occasions the demand 
at this season ?’ inquired the delighted vendor. * Flour’s 
up,’ was the laconic reply.” 

Bread.— Although I am willing to believe that bread 
is less injuriously, and less extensively doctored here 
than in London, it is often far from being what it pro- 
fesses. Damaged flour and deteriorated grain are cer- 
tainly sold specially for the behoof of fowls and pigs, 
and contribute their share to the prevalent diseases 
among the former, but they nevertheless often find their 
way to the table. I have lately had 6ome samples of 
bread under examination for fungi ; but although I could 
have taken a hint from the oft-quoted Dauphine, and 
have eaten pastry, rather than such bread, I was not 
sufficiently satisfied of their presence to feel justified in 
condemning it ; as while the conditions for the growth 
of fungi subsisted, the plants themselves were not to be 
found. I have already made mention of potatoes as a 
common, I may say, a general adulteration of bread, 
not in the form of potato-flour or starch, but entire or 
simple boiled mashed potatoes. The fraud hero is the 
substitution of a less for a more nutritive nrticle, and 
one too that holds a larger quantity of water. The 
same objections, with others ou which it is needless to 
enter, apply to the use of rice. 

Mpirita — To the liquors sold in Melbourne I have had 
opportunity of giving special attention, and I have notes, 
tne publication of which, with names and addresses, 
would probably astonish the persons to whom they refer. 
It must not be supposed that liquors sold over bars are 
the same as those delivered into cellars, or from bonded 
stores. Such little trifles as water, salt, alum, burnt 
sugar, frequently enter into tho composition of the 
nobbier, and one or other may almost always be found. 
Were it otherwise, there would, probably, bo a much 
larger amount of drunkenness produced with the expen- 
diture of smaller sums of money. People could get 
“ wholesomely" drunk too soon upon spirits of the lull 
strength, and the most profitable kind of trade — viz. 
tippling, would run a risk of being curtailed ; while if 
the diluent alone were added — and I believe that this 
may bo the only addition in some few of the best houses 
— the reduction could not be carried to so great an extent 
as is common. To take an example, one of many, over 
the bar of a house that shall be nameless, one of u class, 
a spirit (rum) was sold, which was within a fraction of 
forty degrees of proof below an average sample obtained 
from a respectable wine merchant, and employed as a 
standard for comparison. The solid constituents were 
very little reduced, and the extractive matter, including 
the gum, sugar, &c., were but little less. How then had 
the change been effected? Tho strength had been 
brought down by water, the colour, and part of the 
flavour restored by burnt sugar, and other, perhaps less 
agreeable, organic matters, and the roughness which 
might tickle unrefined palates was imparted by alum, 
the constituents of which were present in larger quan- 
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titles than could liave been attributable to the water. 
In the matter of brandy, less consumed, perhaps, by the 
class of customers thus played upon, I found less doctor- 
ing of the sort described. Brandy is even more exposed 
to doctoring than rum, but to do it well requires rather 
more nicety.and the ingredients are not of the same rough 
and ready kind. In the series of experiments to which I 
refer, I find a brandy fifty-three degress below the as- 
sumed standard. In this instance there had not been any 
addition of alum or other mineral astringent, probably 
the water was almost the only adulteration, the use of 
some highly concentrated astringent, such as catechu, 
being alone admissablc under the circumstances. Neither 
capsicum nor tobacco were found, nor had any mineral 
acids or metallic salts, except common salt and alum, 
been added to any of the spirits examiued. The advance 
in price was the same as in the former case cited, but 
the bulk was doubled, so that the profit bordered on the 
fabulous. 

Beers. — In the beers it was more difficult to discri- 
minate between the work of the English and the. 
Colonial brewer, and to determine the publican’s part 
in the doctoring. I believe, however, tliut his share is 
limited to collecting all the drains of the counter, and 
the other beer-engine waste flow into a butt, whence it 
returns in combination with original beverages, and to 
drawing from two butts. The lutter operation has place 
more particularly with ale, the pipe going down from 
the engine is branched, one end going into the English 
brand, to whose name it answers, and the other into 
some colonial abomination ; or, perhaps, into the omnium 
before mentioned, though the chief use of that is, no 
doubt, for the ready production of lialf-nnd-half. 

Cwnfectlouery in its most urtiGcialised forms is a 
fruitful source of disease ; and well it may be. The 
most noxious types of those really intended for eating 
(though many ornamentul devices not addressed to the 
palate yet find their way into the stomachs of children) 
are the comfits of dead white, body coloured externally. 
In some of these I found the following colouring mat- 
ters : the red was a harmless organic pigment, one of 
the lakes commonly used ; the yellow was the poisonous 
chromate of lead, and formed a thick coating on the 
surfaces of some of them, while in others the pigment 
was diffused ; the same deadly paint was used 111 com- 
bination with the red to produce orange ; the blue was 
ultramarine, and the same pigment faced with red 
furnished a purple. The white opaque mass, though 
uninviting enough, was nearly all sugar, and did not 
contain any plastcr-of-Paris or other earthy matter. 

Coffee. —Perhaps the most remarkable example of 
local adulteration and sophistication is coffee. I long 
regarded it as the sole case of the kind that demanded 
notice. The question “ What is coffee ?” should now 
have for its reply, “ Coffee is a manufactured article, 
varying according to the products of the country in 
which it is made ; in Melbourne it consists in part of 
the berry whose name it bears, and in great part of gram, 
maize, peas, roasted corn or potatoes, and chicory.” The 
case of coffee is a very singular example of the gradual 
perversion of public taste, by means of gradually in- 
creasing adulteration. Formerly, in England, coffee in 
its purity wus a staple commodity, its flavour was well 
known and was highly esteemed. Presently chicory 
was introduced with specious and false recommendations 
as an improver, an economiser, &c. ; then those grocers , 
who had before used it increased the proportion to keep : 
pace with the times, and before long the coffee with an 
admixture of chicory, might be called chicory with an [ 


admixture of coffee. The chicory then became a mixture, 
as it is now, and the diluting ingredient required a dis- 
guise in the shape of colour ; ana the coffee mixed with 
mixtures became a very indefinite compound, and needed 
all sorts of sophistication to correct flavour and colour. 
At this point, then, when coffee is merely a subordinate 
ingredient in the compound, begins the history of our 
adulterations, and the Melbourne manufacturer avails 
himself of the state of the public palate to acclimatise 
the usages of the London market. The state of the 
markets dictated whether mai/e, or gram, or j»cas, or 
potatoes should be the staple, and they were flavoured 
and coloured with chicory, enough coffee being added to 
tone the whole, to impart a modicum of their essential 
qualities which arc possessed by coffee alone of all the 
ingredients, and to satisfy what served the artist in place 
of a conscience. 

A few words in conclusion. Without intending to 
defend tho traders who either adulterate or sophis- 
ticate our food, I must distinctly throw the blame upon 
the consumer, who is the cause. No one who goes 
out of his way to a cutting shop, or who eudeavours to 
purchase an article at a less sum than it can remunera- 
tively be produced for, has any right to complain of 
adulteration, nor is he entitled .to raise a cry against 
sophistication, if he insist on an ideal standard of colour 
or texture. A manufacturer of genuine mustard, then 
almost the only one, tried for years to get his mustard 
into the English mnrket, but was always at a disadvan- 
tage. It wus of a dingy-brown colour, whereas the 
sapient public would not be content with anything but 
bright yellow. Of course, said public was accommo- 
dated by the help of starch and turmeric. And so it will 
be with everything else. If people set their minds on 
having coffee at nincpcnce per pound instead of eighteen- 
pence, grocers would be found to supply the article. — 
Dublin Medical Press (from the Australian Medical 
Journal). 


Natural Oxide of Silver. 

M E extract the following remarks on the above subject 
from the London llevieic .- — 

No little excitement has been caused by a recent 
announcement in the Times of the existence of silver, 
in tho form of oxide, in tho neighbourhood of the 
ordinary metallic silver deposits. The result being, first, 
that from a ton of ore, in its natural state, where the 
normal average of yield of the precious metal would be 
13 ounces, by the new process an average of 113 ounces 
of silver would be obtained, the overplus being derived 
from that which lias hitherto been rejected as useless; 
and, second, that the cost of this new method of reduc- 
tion is relatively so small ns to render the expense bat 
little more than nominal. The letter in which this 
announcement is made prefaces it by stating that, up to 
within a very recent period, the existence of such a 
thing in nature as oxide of silver has been denied by the 
most eminent chemists, but that science has now demon- 
strated that it- does exist in enormous quantities ; and 
the writer concludes by saying that the importance of 
this discovery to our own mines, where silver is often 
found in close approximation to copper and other metals, 
will be very great, but to some of the foreign ones, 

I where the deposit is large and unmixed with other 
: metals, the result, in the shape of returns, will lie almost 
' fabulous. This letter was evidently intended merely as 
[ a preliminary to a longer one, but still anonymous, — 
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from “ R. G.,” — in which more detail is given, and the 
happy locality hinted at. Like the former one, it com- 
mences with the assertion that scientific men, of the 
highest chemical attainment, either still wholly deny 
the existence of natural oxide of silver, or assert that if 
it does exist it can only be extracted in such small 
laboratory experiments as to render the discovery com- 
mercially valueless. The writer then proceeds to confirm 
the previous statements, asserting that Cornish gozzans, 
which, in their natural state, give, upon assay, from 
5 to 13 ounces of silver per ton, yield, after the new 
method of treatment, from 54 to 2 1 6 ounces, whilst some 
have been found to be fabulously richer. Taking into 
consideration the great value of labour in England, it 
will not pay to work ores containing silver only in less 
quantity than 10 to 12 ounces per ton. It follows from 
this that the lowest yield, according to the new state- 
ment, 54 ounces, would bring in an immense profit. The 
expense of raising, reducing, and crushing these neglected 
oreB could not exceed 3/. per ton, whilst the value of 54 
ounces of silver would be over 13/., and that of the 
average yet obtained, per ton, over 35/. 

These statements arc very extraordinary, and deserve 
the careful attention of every one interested in the 
development of England’s mineral wealth ; whilst the 
fact of their publication in the Times renders it doubly 
important that they should not pass unchallenged by 
men of science. Divested of all theoretical conclusions, 
they simply amount to this, that ccrtoin silver ores, 
which yielded, according to the ordinary mode of assay, 
from 5 to 1 3 ounces of silver per ton, were shown, by 
another method of assay, to contain from 54 to 216 
ounces. The conclusion is, therefore, jumped at that the 
cause of the discrepancy between the two assays is, that 
the lower numbers represent silver in its ordinary state, 
whilst the higher figures show what may be obtained by 
a different mode of working; the increased amount of 
silver arising from the presence of the precious metal in 
some mysterious combination with oxygen, the existence 
of which compound in nature the public are inferentially 
led to believe is only just beginning to be admitted by 
the most eminent chemists, and we are to assume that 
the product, oxide of silver, although present in the ore 
in such enormous quantities, possesses so remarkable a 
disinclination to give up its metallic constituent under 
ordinary chemical treatment, that the usual methods of 
n*say are quite inadequate to detect its presence. 

Now, we do not for a moment intend to dispute the 
fact that valuable silver ore has been and is habitually 
thrown aside as worthless ; such a thing only coincides 
with every day experience. Every new discovery in the 
metallurgical or mechanical treatment of ores, every 
new chemical fact which is made out in reference to the 
precious metals, is liable to be followed by the discovery 
that millions of tons of mining refuse will now “ pay ” 
to work over again. Not long ago, the adoption of a 
very simple suggestion of a practical chemist was the 
means of very considerably increasing the yield of gold 
in one of the Australian gold-fields; immense quantities 
of “tailings,” the accumulated refuse of many years, 
being by this means found to yield nearly as much gold 
as the original ore. A similar instance occurred in our 
own iron districts. One of the best and richest ores was 
for many years cast on one side as valueless, until a 
metallurgical chemist pointed out to the ironmaster that 
he had under his feet unlimited quantities of iron ore 
better than what he was putting himself to a consider- 
able expense to bring from some distance to his furnaces. 
Again, not many years ago, a clever mineralogist showed 


that gold was very widely distributed in various rock 
and strata in the British isles, and published analyses to 
show that in many localities it would pay for its extrac- 
tion. We are, therefore, quite prepared to believe that 
the same holds good with the less precious metal, silver, 
but we must really take exception to the unscientific 
manner in which the announcement has been made 
public. In the first place, why is it assumed that the 
silver exists in the form of oxide ? From the pains taken 
by the writers to set aside the universal opinion of 
cnemists, they seem to admit that this is a weak point of 
their argument. Oxide of silver can be prepared artifi- 
cially with the greatest readiness ; its properties have 
been studied and experimented upon over and over 
again, and the opinion which chemists havo in conse- 
quence arrived at, that it is an extremely improbable 
substance to be found in a mineral state, is confirmed by 
the fact that no work on mineralogy mentions such a 
body. It is one of the most unstable bodies ordinarily 
met with ; simple exposure to the air, to rain, to light, 
or to heat, at once cause its decomposition, or passage 
into something else, — carbonate or chloride, both known 
minerals. When we add to this that it would require 
the utmost refinement of chemical skill to be able to 
pronounce definitely as to its presence in so hetero- 
geneous a mixture ns Cornish gozzan, it will bo seen 
that we require more evidence than a simple anonymous 
assertion to credit its existence. 

The inference which we arc led to draw from the dis- 
crepancies between the former and latter assays also 
deserves comment. To a properly qualified person, the 
assay of a silver or any other metallic ore, and giving 
the theoretical yield per ton, would present no more real 
difficulties than the act of counting the books in a book- 
case, and giving a correct return of their numbers, would 
to an intelligent child ; whilst the methods adapted by 
the assayer are so searching that the occurrence of other 
bodies in combination with the silver (whether it be as 
oxide, chloride, bromide, sulphide, &c.) can no more 
interfere with his results than can the different coloured 
bindings cause a false return of the number of books to 
be arrived at. The fortunate possessor of these Cornish 
gozzan s evidently had the first assay made by a person 
who was not qualified to perform such an operation. 
He now finds that his mineral is richer than he expected ; 
but what need was there to trumpet the discovery in the 
Times, prefacing it with the remark, that whereas 
eminent chemists denied the existence of such a thing in 
nature ns oxide of silver, science, on the contrary, had 
demonstrated that it docB exist. 


Keic Discovery in Printiny with Mauve, Magenta , ijr. 

We havo recently been shown some extremely beautiful 
specimens of muslins printed by a new process in mauve. 
The bloom and lustre are superior to anything we have 
seen ; but perhaps the most remarkable fact connected 
with it is, that it stands boiling, soap, and violent 
rubbing fully as well as the fastest madder purple. The 
process is also applicable to Magenta, and — which, 
perhaps, shows its universality of application better than 
anything else — it mav be used tor the new chrome 
green : moreover, almost any number of colours may bo 
combined in the same pattern with as much ease and 
success as in working them separately. One great 
feature in this process is, that the whites are retained of 
the utmost purity, whereas by the dyeing process, with 
gallic acid and tin, they are by no means all that can be 
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desired. From what we have been able to gather, it is 
evident to us that the albumen, gluten, and dyeing 
processes for mauve will bo quite put on one side as soon 
as this important discovery becomes properly known. 
Wo have not been able to ascertain as yet the nature of 
the process, which, wo believe, has, as yet, only received 
provisional protection ; as soon as the patent is completed 
we shall hasten to lay a criticism upon it before our 
readers. We may perhaps mention that it is rumoured 
that the discovery originated at Messrs. W. Miller and 
Sons’ print works, of Springfield, near Glasgow. 


THE STOCKPORT WATER SUPPLY. 

Tub Stockport Water- works Company have tried another 
action against some proprietors of print-works who dis- 
charge their poisonous refuse into the Company’s source 
of supply. We may at once express our surprise that it 
should ever have been found necessary to bring such an 
action. The introduction of arsenic into the process of 
calico-printing is of but recent date. The town of Stock- 
port has been supplied with water from the present source 
for flre-and-twenty years. It seems to us, then, more than 
astonishing that, setting aside the legal rights of the case, 
a manufacturing firm of great wealth should turn their 
refuse liquor, known to be strongly charged with a viru- 
lent poison, into a stream which they were well aware 
yielded the supply of water for drinking purposes to a 
populous town ; and our astonishment as chemists is not 
at all lessened by the knowledge that the means of 
removing the poison before the liquor is discharged into 
the stream is obtainable with little trouble and at small 
cost. It is satisfactory to know that the defendants in the 
former action have adopted a plan which perfectly succeeds 
in arresting the poison j and there can be no reason why 
the Messrs. Totter, and the owners of other print- 
works on the stream, should not do the same. They have 
only to take the advice of a skilful engineer and a compe- 
tent chemist, and they will soon be taught how they may 
treat their refuse so that it may be discharged into the 
river without a trace of arsenic. 

The plaintiffs in the action are evidently not animated by 
any vindictive feeling : they offered to refer the case to 
arbitration, but the offer was declined, the defendants 
resting their case on a tcchincal objection to the right of 
the plaintiffs to tane the water, which they admitted was 
to some extent contaminated. All this is very well in a 
legal point of view ; but there is a higher point of morality 
involved in these cases than can be adjudicated upon in a 
court of law. We have before urged the dangers which 
may arise from proving the ubiquity of arsenic. It 
greatly increases the probability of that poison being 
selected for criminal purposes when a ready defence is 
suggested that the presence of arsenic in the body of a 
person supposed to be murdered may be accounted for by 
its presence in the water the deceased habitually drank. 
Mr. Grove would no doubt skilfully avail himself of this 
fact, if at the next Chester Assises ho should be called 
upon to defend a prisoner accused of poisoning, and he 
would be quite justified in doing so. 

Let us hope, then, that we shall hear no more of these 
actions. Stockport may be a very healthy place, and it is 
quite possible that a much larger quantity of arsenic than 
was found in the water taken at the George Inn may be 
perfectly harmless. But we would still contend that to 
allow the minutest quantity to pass into the water supply of 
a large town is a criminally negligent act, and we shall bo 
glad to hear that the Messrs. Potter have taken, and 
acted on, the opinions we have suggested, in which case 
they will have the consolation of knowing that they have 
obeyed the injunction which commands us to 41 avoid the 
appearance of evil.” 


The following is a condensed report of this trial : — 

At the Chester Assir.es, last week, an action was tried, 
brought by the Stockport Water-works Company, against 
Messrs. Potter and others, the owners of certain print- 
works on the Mersey, or its tributaiies, for throwing 
certain noxious substances or poisons into that stream, and 
so polluting the water, to the detriment of the plaintiffs* 
property. The case against the defendants was sub- 
stantially the same as against Messrs. Turner, Norris, and 
Co., in the action tried last year, and reported in the 
Chemical News, Vol. ii., p. m. 

In his opening speech for the plaintiffs, Mr. Collier 
suggested that the matter should be referred to some 
competent and disinterested individual, who should visit 
and examine the works, and then decide what should be 
done to abate the nuisance, and the plaintiffs would abide 
by his decision. Mr. Grove, on the part of the defendants, 
refused to accede to this proposal, and the case proceeded ; 
the trial lasting four entire days. The chemical evidence 
for the plaintiffs was much the same as in the former case. 

Dr. Lton PLATFAtR said he had tested samples of water 
taken ubove and below Messrs. Potter’s works for arsenic. 
Above the works there was none. The stream below the 
works contained arsenic in suspension, but none in solution. 
Samples of mud taken above the works, contained minute 
traces of arsenic. In one pound of dried mud taken 
below the works, he found five grains of arsenic, with 
some lead and a little copper. The mud of the Company's 
reservoir contained arsenic. In water taken from a tap at 
the George Inn, Stockport, he had found traces of arsenic. 
The arsenic in the water above Messrs. Potter’s would be 
insoluble, but that taken at the George Inn, was directly 
attributable to the print-works. The mud of many rivers 
contained arsenic. 

Dr. Miu.eb, in his evidence, confirmed the finding of 
the arsenic in the water and mud below the works, and the 
complete absence of the poison in the water above the 
works. In the water taken at the George Inn, Dr. Miller 
said he had found about one-hundredth of a grain of 
arsenic in the gallon. The presence of arsenic is not 
referable to natural causes, but immediately referable to 
the print- work 8. 

Mr. Crack Calvert had examined the water at the 
same time as Drs. Miller and Playfair, and had obtained 
just the same results. Calico printers are able to neutralise 
the effects of the poison before throwing it into the stream. 
It is now done at Messrs. Turner’s works. 

Mr. Batbman, civil engineer, in his examination, said 
that in his opinion a settling reservoir with filter could be 
constructed by Messrs. Potter, which would have the effect 
of intercepting the arsenic and other poisons. By a 
settling reservoir, he meant one which holds the refuse, to 
be periodically emptied by mechanical agency. 

Mr. Grove, for the defence, after making some technical 
objections to the right of the Company to use the water 
from Nabb’a Pool, ridiculed the idea that arsenic in such 
infinitesimally small quantity could do any harm at 
Stockport. It was even admitted in evidence, he said, 
that arsenic existed in waters which were not mineral ; and 
the quantity existing here wa9 so small that it might be 
looked on as a normal ingredient. Professor Playfair had 
said that there was hardly anything which did not contain 
arsenic, whether food or drink ; but in the present case it 
existed in such small quantities that it was not injurious 
to health, as was testified by the mortality of Stockpon, 
which was no higher than that of other manufacturing 
towns. It was impossible that any arsenic could get to 
Stockport to do harm, for it had been stated in evidence 
that lime, magnesia, and oxide of iron, which exist in this 
river in great quantities, tend to combine with it, and 
render it innocuous, and no more deleterious to health 
than ordinary sandstone. It had also been stated that so 
much arsenic had been found in the mud of the river ; 
but it should be remembered that people did not eat mud, 
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and carbonate of lime tended to precipitate arsenic. The 
learned gentleman then contended that on Dr. Playfair’s 
own showing there was sufficient salts in the water to 
precipitate any arsenic that might find its way there, 
and expressed his surprise that so little of the poison had 
been found at the outlet from Messrs. Potter’s, which 
showed the extreme caution used there. 

No evidence was called for the defence. 

Mr. Baron Channbll summed up at great length, and 
submitted ten questions to the consideration of the jury, 
who, after two hours’ deliberation, returned a verdict 
which was substantially for the plaintiffs, with forty 
shillings damages, leave being given to move for a new 
trial on the points of law. 


PHARMACY, TOXICOLOGY, &o. 


On Foreign Dixulphates of Quinine, by JULIU8 
Schweitzer. 

A notice in the Pharmaceutical Journal for March' 
i860, p. 463, about the deficiency of weight in samples 
of foreign quinine, drew the attention of chemists 
generally to this preparation ; and os an expensive 
article offering some difficulties in analysis is readily 
believed to be open to fraud and adulteration, a suspicion 
was cast on all the somewhat cheaper foreign quinines. 
Having had occasion, sined the appearance of this notice, 
to examine a quantity of recently-bought Gorman 
quinine, my results proved so different to all expec- 
tation that I was led to extend my inquiry to as 
many different quinines as it was possible for me to 
collect. By the assistance of some friends I obtained 
original and (with one exception) unbroken samples, 
which had found their wav into this country in the 
ordinary course of business, before the appearance of the 
article above alluded to. These comprised specimens 
prepared by almost all the principal quinine manufac- 
turers of Europe — Pelletier of Paris, Thomas of Argen- 
tcuil, Jobst of Stuttgard, and Zimmer of Frankfort, to 
which I added that of Messrs. Howard of Stratford. 


All differed somewhat in colour, lightness, and crystal- 
line structure, the appearance being in favour of Messrs. 
Howard's, Jobst's, and Thomas's preparation. Pelle- 
tier’s quinine, while nearly half as light again as anv of 
the former, presented by its minute broken crystals’ the 
less sightly appearance of a loose spongy mass’ On the 
appearance of the second German sample, I can offer no 
opinion, os it came into my bands some time after the 
bottle had been opened, and it had evidently been badly 

In analysing these quinines, the correct weight of the 
whole samples was first ascertained, and then the amount 
of moisture and water of crystallisation determined by 
carefully drying a certain quantity on a water-bath and 
noting the loss. The sulphuric acid and pure quina 
were estimated by dissolving equal weights of the anhy- 
drous disulphates in water slightly acidulated with nitric 
acid, dividing the solution into two parts and precipita- 
ting ono with nitrate of baryta and the other with am- 
monia. Both precipitates were collected, washed, dried, 
and weighed, and the sulphuric acid calculated from the 
sulphate of baryta. The purity of tho precipitated 
quina was further ascertained by solution in ether, re- 
dissolving the ethereal extract in water slightly acidu- 
lated with sulphuric acid, and allowing the solution to 
crystallise for the estimation of the pure disulphate of 
quinine. 

The amount of sulphuric acid and basic quina obtained 
by simple precipitation so closely corresponded to each 
other, and to the theoretical values of base and acid 
given by Pereira and others, as to leave no doubt of each 
being a pure disulphatc. In the subsequent estimation 
of the crystallised disulphatc, the discrepancies arise 
partly from the actual solubility of quina itself in water 
and alkaline ammonincal solutions, and partly from the 
unavoidable loss which may well take place when a 
vegetable alkaloid is subjected to various chemical 
manipulations. To avoid, however, as far as possible, 
every irregularity iu the results of these analyses, all 
the quinines were treated exactly alike, the same quantity 
of alkali, acid, and water being used in each case, so 
that tho causes of error might hear equally on each. 



Gorman. 
(Bought after 

English. 


Notice.) 

1. The quinine was packed 

In tin box lined 

In plain tin box 

or Bent out . . . 

with paper 

2. Weight 

Uathcr short 

Good 

3. Appearance .... 

Perfectly crystal- 
line. White 

White, crystalline 

4. ico grains by weight 



measured .... 

850 grains 

800 grains 

5. Moisture and water of 

crystallisation . . 

15 per cent. 

» 3’3 

6. Deficiency of water of 

crystallisation . . 

1 per cent. 

27 

7. 100 grains of the dry 

disulphatc precipi- 
tated, dissolved in 
ether and recrystal- 
lised, gave . . . 

87-0 per cent. 

84-0 

8. Loss in recrystallising 

100 grains of the dry 
disulphate as imlica- 



tion of quinoidine . 

4'o per cent. 

6*o 

9. Cinchonine .... 

None. 

None 


French. 

Frond). 

Gorman. 

In bottle 

In bottle 

In bottle 

Very good 

Good 

Could notbe ascer- 
tained, as part 
had been used 

White, crystalline 

White, loose mass 

Yellowish 

775 grains 

1200 grains 

600 grains 

14*8 

11*6 

33 

1*2 

4 ’4 

12-7 

86-6 

82-3 

816 

6-6 

7-0 

7-6 

None 

None 

None 
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In re-crystallising a disulphate of quinine containing 
quinidine in its minimum of water (30 parts), we meet 
with a loss, which will bo greater in proportion to the 
amount of quinidine in the sample, and considering the 
mother liquor as a saturated solution of disulphate of 
quinine, wc may add this to the re crystallised disul- 
phate and estimate with tolerable accuracy the amount 
of quinidine by tho remaining difference in weight. 
The jierformanee of these operations, however, requires 
the greatest possible nicety, for the disulphate of quinine 
is easily decomposed by heat and converted into un- 
crystallisable quinine, which might lead an unskilful 
analyst to estimate the quinidine at too high an amount. 

Perfectly crystallised disulphate of quinine contains 
1 6 per cent, of water of crystallisation ; but in this all the 
samples were more or less deficient (as will bo seen by a 
reference to the tabular statement). The crystallised 
disulphate of quinine is, in fact, a salt whose small 
delicate crystals are easily damaged, and subsequently 
part with "their water of crystallisation, and it is simply 
a matter of age and keeping to make this change more 
or less considerable and apparent. When kept in a close 
sealed vessel, and in contact with paper, or any other 
absorbent substance, the liberated moisture may be 
readily observed in the damp condition of the paper; 
while in the absence of the latter, as in a stoppered 
bottle, tho same moisture would remain mechanically 
mixed with the quinine. On exposure to air, however, 
the same loss would speedily take place. We know by 
experience that this change from the crystallised to the 
anhydrous state isby no means uncommon, as many a dis- 
pensing chemist can testify. Quinine in medicine chests, 
when these are sent to be refilled, will never look as it 
did when sent out; and even when none has been used 
from a bottle, a considerable loss of weight may be 
found. This loss of crystalline structure and of weight 
is a serious matter to those who arc obliged to keep 
large quantities of the disulphate of quinine ; and ns 
moisture on the quinine itself proves less objection- 
able than the same moisture in the paper, we would 
recommend manufacturers to avoid lining their quinine 
tins with anything at all, to keep the orifices for 
filling them as small as possible, and to select for 
closing their smaller bottles such corks and paper as are 
least likely to absorb moisture. The buyer and retailer 
will always suffer some loss, but, by taking similar pre- 
cautions, lie may keep his loss within the least bounds. 


PROCEEDINGS OF SOCIETIES. 


CHEMICAL SOCIETY. 

Thursday, Starch ai, 1861. 

Professor Bhodif, P.R.S., President, in the Chair, 
(Continued from page ui.) 

But another question attaches itself to this. The chief 
use of the results that we obtain in this manner is that 
they agTee and give us tangible evidence of those same 
results which one arrives at from a general unquuntitntive 
comparison of the action of bodies upon one another. 
I mean to say that tho processes where bodies contain 
much specific heat, and in which the particles are in a 
very rapid state of motion, which on combining evolve 
much heat, and accordingly form compounds containing 
little motion of particles, ore those in which the force is 
greatest during combination, and that the tendency of 
bodies to re-act chemically, to combine, I will not say in 
direct proportion to their specific heat, because that would 


be a quantitative statement which is not authorised at 
present ; but, at all events, that those bodies in which the 
particles are in the most rapid state of motion are those 
which have the greatest tendency to re-act chemically, 
and vice versi. Whether this takes place in direct propor- 
tion to the rapidity is a numerical point which I will not 
attempt to speak to. 

There are one or two other points which I may be 
allowed to raise before I leave the subject. One is, 
whether one ought to suppose that in the case of two 
elements of very different weights — take a heavy one like 
iodine, and a light one like hydrogen — which, if they 
contain the same specific heat, must have very different 
velocities of motion — whether the two elements, which 
have very different weights, on uniting .assimilate their 
movements to one another. I think the matter ought to 
be stated clearly, if possible. There are some reason* 
which would rather incline me to believe that something 
of the kind occurs. It is singular how difficult it is to 
get heavy elements and very light one# to hold together 
with any great force. Everybody knows in such cases 
how very unstable the compound is compared with the 
stability of the compounds of elements more like one 
another in their atomic weights. When one compares the 
compounds of iodine with metals to those of chlorine with 
metals, or to those of chlorine with non-metallic bodies 
like phosphorus, there are a good many cases in which 
we find that phosphorus or copper would take up a 
quantity of chlorine, and that it i* incapable of holding 
in combination as many atoms of iodine. I believe it 
seems to be not improbable that these effects maybe owing 
to the difficulty which iodine has to assimilate the motion 
of its atoms to that of an element very dissimilar from 
itself in weight, and which is more inclined than itself to 
move with great velocity. 

I will not detain you longer than to add my apology for 
bringing before the Society considerations still so incom- 
plete as these must necessarily be at present ; but I felt if 
there were any body in the world before which I could 
venture to bring them, it was the Chemical Society of 
IiOndon. My excuse is chiefly a hope that it would lead 
the members of the Society to collect facts, and to consider 
the bearing of facts that have been already established in 
connection with this fact; because it is, I believe, 
undoubted, that the atoms of matter are in a constant state 
of motion relative to one another. 

The Chaikman, in the name of the Society, thanked 
Dr. Williamson for the highly interesting and philosophical 
discourse which he had just delivered, and invited the 
gentlemen present to express their views on the subject 
which had been brought forward. 

Dr. Oni.tNO : Among the very interesting topics which 
Dr. Williamson has suggested, there is one which, I 
must confess, struck me as being rather weak, and 
that is the relation of the amount of heat given out in 
combination, to the altered specific heat of the products. 

I was struck by one observation that Dr. Williamson 
made in reference to the diffusiveness of chlorine, and 
bromine, and iodine. Ho said that all cases of diffusion 
could not be explained in that manner, but here we had, 
with three remarkably simple bodies, well-defined illustra- 
tions of the fact, that the mobility of the particles was in 
proportion to their specific heats ; and arguing from these 
well-defined compounds, he expressed an opinion that this 
must be something more than a coincidence. This, he 
said, or seemed to imply, ought to be the normal condition 
of things, to which the others, which arc at present 
irregular, will be brought in time, when wc are able to 
ascertain the interfering causes. Now, in precisely a similar 
manner, I would make a remark upon specific heat. If we 
take those remarkably simple compounds, the iodides, the 
chlorides, and the bromides, the rule is that the specific 
heat of the product is identical with the specific heats of 
the elements entering into combination. That rule seems 
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to be constant and absolute in connection with proto- 
bromides, proto-iodides, and proto-chlorides. For instance, 
the specific heat of chlorine is 6, that of silver 6, and 
that of chloride of silver ti ; the specific heat of chlorine is 
6, and of lead 3, and that of chloride of lead 9, omitting 
decimals. Now, this is true of proto-chlorides, proto- 
bromides, and proto iodides, and I may say of per- 
chlorides also ; and it is not only true of those compounds, 
but of many others, the sesquioxides and sesquisulphidcs, 
for instance. Now, I would rather be inclined to regard 
this circumstance in something of the typical light in 
■which Dr. Williamson regards the phenomenon of dif- 
fusion. I think his view with regard to the relation in 
specific heat between the two bodies which unite and tho 
roducta of their union, rests on a somewhat unsubstantial 
asis. 

Dr. Tindall : I am not quite competent to follow the 
whole of the discourse ; but the thoughts which have 
pervaded it are certainly quite physical in their character, 
and as such command my sympathy. Professor William- 
son appeared at the commencement disposed to extend the 
term “ latent heat,” — to push it beyond its present limits, 
and te apply it to phenomena to which tne term is not 
now applied. I go quite with him, as far as to say, that 
these phenomena to which he has referred — for instance, 
expansion of gas, have quite an equal right to have the 
term applied to them as a change of aggregation ; but 
instead of extending this term to other phenomena, because 
they have the same character as those where change of 
aggregation is concerned, I think it would be rather 
better — and I submit this to his consideration— to abolish 
tho term altogether. Sooner than extend it to others, let 
ua rather eradicate it from those phenomena to which it 
has been hitherto applied. I am perfectly persuaded that 
you will agree with me that the term is founded upon a 
misconception. For instance, you have a certain mechanical 
action for the purpose of raising that black-board. Suppose 
it is raised by Professor Williamson's own arm, some of 
the heat would bo expended in tho raising of the board. 
Would you say that that heat was rendered latent in the 
board ? I do not know if the terra will quite apply there. 
And thus, if we take the case of a pile-driving engine, the 
weight was raised up to a certain height by the action of 
steam ; in raising it a certain height against the force of 
gravity a certain amount of heat would be expended. 
Now, there is a certain amount of gravitating force stored 
up in this weight, and when the weight is liberated it 
descends, and, therefore, an amount of heat must be 
evolved equal to what was expended in lifting it ; but I 
don’t think the term “ latent heat” would apply to the 
weight suspended. Now, I would again submit to 
Professor Williamson— and the fixing of these terms in 
science is an important point — whether it would not be 
better to eradicate this term, which was based on the 
material theory of heat, and the assumption that it was 
actually hidden in the pores of a gas and squeezed out of 
this gas, such as aqueous vapour, upon condensation ; and 
to substitute something more consonant with the real 
physical changes that take place. 

Dr. Lonostafp said it teemed that the use of terms in 
this discussion was of great importance, lie entirely 
concurred with the opinion of the last speaker that the 
term "latent heat” should bo abolished: he did not 
believe, however, that its use had arisen from the theory 
of the materiality of heat. He had arrived at precisely 
the opposite conclusion, and it was only by retaining that 
theory that the term "latent” could be abolished. 

Dr. Williamson : I may, perhaps, be permitted to make 
the remark, with regard to Dr. Odling’s interesting criti- 
cism, that I was not unaware of the fact that a certain 
amount of agreement has been asserted between the specific 
heats of bodies and those of their constituents. But I 
think Dr. Odling must be also well aware that cases of 
disagreement are considerably more numerous. When 


agreement was shown, the experiments in most cases were 
exceedingly rough. (No, no.) I think that physicists 
are rather inclined to lay stress upon those determinations 
which came somewhat near, because they thought that 
was tho law which ought to govern the phenomena. 
However, I do not profess to be able to prove from the 
result of experiments on the subject that the specific heats 
show diminution generally ; but tho experiments certainly 
are not consistent with the notion of equality. A few 
cases of agreement are as much exceptions as anything 
else ; and I think that tho dynamic theory of heat leaves 
us no choice. With regard to Dr. Tyndall’s suggestion 
about latent heat, I am not at all fond of the idea of heat 
being stored up, because it is not stored up ; but still, 
when a term is in general use, I conceive it better not to 
be too critical. I should oertainly by no means be the last 
to give up the term if physicists are willing to give it up ; 
although I must say, that if that board be lifted by a 
mechanical force, I don't see why we should not call the 
heat latent in it, as well as when water evaporates and is 
lifted into the atmosphere ; for the quantity of heat which 
disappears when water is converted into steam docs cer- 
tainly serve to lift it into the atmosphere, just like lifting a 
machine or a pile. However, I shall bo very glad to give 
up the term. Dr. Longstaff’s notion of the material 
nature of heat would lead us into questions which perhaps 
it would be rather difficult to settle to-night. I am not at 
present disposed to extend our notion of matter beyond 
that which is ponderable ; therefore, according to that 
test of matter, which 1 nm disposed to retain at present, I 
should not call heat a kind of matter. 

Dr. Tindall said that if a weak current of electricity 
were sent in a certain direction through a bismuth and 
antimony junction of a thermo-electric pile, cold would 
bo developed ; or when a certain amount of heat fell upon 
the face of the pile it was actually converted into elec- 
tricity, or another kind of force. This might be called a 
cose of latent heat, just as in the other caso. 

Dr. Williamson : One just as much as the other. 


Anniversary Meeting , March 30. 

Professor Beodib, F.R.S., President, in the Chair. 

The Report of the Council was read, from which it 
appeared that the Society consisted of 342 Fellows, 30 
Foreign Members, and 10 Associates. During the year 
thero had been a loss of 3 Fellows by death, and an acqui- 
sition of za new Fellows, making an increase of 19. At 
the Ordinary Meetings of the Society, there had been 33 
papers read, and 4 lectures delivered. The following were 
elected Officers and Council for the ensuing year : — 
President — A. W. Hofmann, Ph.D., LL.D., F.R.S. 
Vice-President, (who have filled tho office of President) — 
W. T. Brando, F.R.S. ; B. C. Brodie, F.R.S. ; C. G. B. 
Daubeny, M.D., F.R.S.; Thomas Graham, F.R.S. ; W. 
A. Miller, M.D., F.R.S. ; Lyon Playfair, Ph.D., C.B., 
F.R.S. ; Colonel Philip Yorke, F.R.S. Vice-Presidents — 
H. Bence Jones, M.D., F.R.S. ; Robert Porrett, F.R.S.; 
Alfred Smee, F.R.S. ; A. W. WiUiamBon, Ph.D., F.R.S. 
Secretaries — Theophilus Redwood, Ph.D. ; William 
Odling, M.B., F.R.S. Foreion Secretary — E. Frankland, 
Ph.D., F.R.S. Treasurer — Warren De la Rue, Ph.D., 
F.R.S. Council — Thomas Andrews, M.D., F.R.S. ; 
William Francis, Ph.D., F.L.S. ; J. H. Gladstone, Ph.D., 
F.R.S.; G. D. Longstaff, M.D. ; W. Marcet, M.D., 
F.R.S. ; John Mercer, F.R.S. ; Normandy, A. R. L. M. ; 
W. H. Perkin ; H. E. Roscoe, Ph.D. ; Edward Sohunck, 
Ph.D., F.R.S. ; John Btenhouse, LL.D., F.R.S. ; and 
' Robert Warington. 


Thursday, April 4, 1861. 

R. Warinoton, Esq., in the Chair. 

Messrs. T. Wood, R. Collycr, J. Hearn, and F. 
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{ Chemical New*. 

April 10 , 1861. 


Norrington were elected Fellow*, and Mr. J. H. Smith on 
Associate. 

Dr. Fredbrick Guthrib read a Paper “ On tome 
Derivatives from the Olefines." This communication was a 
continuation of the author’s previously read paper* on the 
action of compound halogens on the hydro-carbon* of the 
formula G„H ; „. The test of fractional solution waa 
applied to prove the homogemety of the bodies -6- t H 4 S 2 Cl 
and GjHjoSjCl. When either of these bodies is partly 
dissolved in alcohol, the entire substance has the same 
per-centago composition as the dissolved part. 

The relation between G 2 H 4 S 2 C1 and ■G-j 1 I 4 S j waR esta- 
blished by showing that the action of chlorine, in both 

eases, gave rise to S. When <3,H 4 8 2 C1 is recom- 

posed by KO HO the body -0- 2 H 4 S 2 n0 2 i* formed : just a* 
P 4 H, 0 S 2 HO 2 is formed when € 4 H, 0 S 3 C1 is recomposed by 
the Bame reagent. Further the chlorine in (?.H 10 S 2 C1 was 
replaced by cyanogen and sulpho-cyanogcn by the action 
of the corresponding potassium compounds ; the bodies 
&s ^10 Cy. 

■©s Hu, S 2 Sj Cy. 

being produced. 

From this and previously described reactions, the con- 
clusion was drawn that — towards chlorine bodies of the 
formula, 

1L. S 2 Cl. 

act like the sulphides of chloriferous radicles, 

-G. Hj. Cl. 8. 

while towards metallic oxides, hydrated oxides, cyanides 
and sulphocyanides, they act like the chlorides of sulphuri- 
ferous radicles, 


•©.a 


2» Sj, Cl. 


The author regarded this ss additional evidence of the 
impotence of a single formula to express the construction 
or potential recomposition of a body. 

The body ■&„ H I0 S 2 was formed when -0 S 1I, 0 S 2 Cl was 
submitted, in alcoholic solution, to the action of Zn. 

The body -G 4 H,„ CL was produced by the reaction 
between G 4 H 10 and PC1 S . 

From the already described body, 

H 10 *N0 4 

the remarkable transformation into 

H u Cy 2 + sHO 

waa effected by the action of cyanide of potassium. From 
the penthvdrated bicyanide of amylen, attempts to form 
the pimelate of potash by the action of caustic potash, 
were unsuccessful. 

By the action of zinc-ethyl upon -0- 4 II ln S 2 Cl, a body 
was formed having the composition of the bisulphide of 
ccnanthyl, viz. — 

-e s h )0 8 S g* ir 5 or «, n 14 s 2 . 

A reply was given to M. Wurz’s critique as to the 
rational formula; to be assigned to the bodies, 

-G-. S 2 Cl. 

G„ II* 8j Cf 

and their derivatives. 

Dr. Franklawd remarked upon the extreme importance 
of the reaction by which Dr. Guthrie had apparently 
succeeded in converting a member of the amylo-valeric 
into a member of the cenanthylic group. Supposing that 
by a similar reaction effected by line-methyl or zinc-ethyl 
we were able to displace the chlorine of chloride of methyl 
or chloride of ethyl by a radicle, we might successively 
build up all the primary carbon groups from one another. 

I)r. (Idling referred to the analogy of the reactions of 
protosulphide and bisulphide of chlorine upon ammonia 
and aroylene respectively. With ammonia we obtained 
the sulphochloride of chlorammonium NH.C1.C1S, the 
sulphide of chlorammonium (NH s Cl) 2 +>, and the bisul- 
phide of chlorammonium (NiljCILSj. With amylene 
we obtained the sulphochloride of ciiloramyl G 4 H 10 C1.C1S, 
the sulphide of chloramyl (<? 5 H lfl Cl) 2 £, and the bisulphide 


of chloramyl He advocated the reference 

of these last compounds to the mercaptoral types. 


MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, April 2, 1861. 

J. P. Joule, LL.D., President, in the Chair. 

Mr. John Parry and Mr. Thomas Carrick were appointed 
Auditors of the" Treasurer’s accounts for the present 
Session. M. Durand Fardel, M.D., was elected a 
Corresponding Member. Messrs. Henry Brogden, John 
Thomas Hobson, Ph.D., William Alexander Cuningham, 
and George Robert Haywood, were elected Ordinary 
Members. 

Mr. T. T. Wilkinson, F.R.A.S., exhibited an Amulet, 
which, having been worn by an African chief who was 
captured in war about a century ago, had been recently 
examined, when it was found that the centre boss of about 
an inch and a-half diameter contained an Arabic manu- 
script, the translation of which, kindly undertaken by 
Professor Theodores, was laid before the meeting. 

Mr. Wilkinson also laid before the meeting some 
Geometrical Theorems. 

A Paper was read by W. Fairbairn, I.L.D., Ac., “ On 
the Temperature of the Earth's Crust, as exhibited by Ther- 
momelrical Observations obtained during the sinking of the 
Deep Mine at Dukinfield." 

During the prosecution of researches on the conductivity 
and fusion of various substances, an opportunity occurred 
of ascertaining by direct experiments, under favourable 
circumstances, the increase of temperature in the crust of 
the earth. This was obtained by means of thermometers 
placed in bore-holes, at various depths, during the sinking 
of one of the deepest mines in England, namely, the coal 
mine belonging to F. D. Astley, Esq., at Dukinfield, 
which has been sunk to a depth of 700 yards. 

The increase of temperature in descending, shown by 
these observations, is irregular ; nor is this to be wondered 
at, if we consider the difficulties of the enquiry and the 
sources of error in assuming the temperature in a single 
bore-hole, as the mean temperature of the stratum. At 
the same time it is not probable that the temperature in 
the mine-shaft influenced the results. The rntc of in- 
crease has been shown in previous experiments to bo 
directly as the depth, and this is confirmed by these ex- 
periments. The amount of increase is from 51° F. to 
57!®, as the depth increases from 5.? to 231 yards, or i° in 
99 feet ; but, in this cose, the higher temperature is not 
very accurately determined. From 231 to 685 yards, the 
temperature increases from 57I 0 F. to 75$°. This is a 
mean increase of i° in 76 8 feet, which does not widely 
differ from the results of other observers. Walfcrdin and 
Arago found an increase of i p in 59 feet ; atRehmc, in an 
Artesian well 760 yards deep, the increase was 1° in ^47 
feet ; Dc La Rive and Marcet found an increase of r in 
51 feet, at Geneva. Other experiments have given i° in 71 
feet The observations are affected by the varying con- 
ductivity of the rocks, and by the percolation of water. 
The Author has exhibited upon a diagram, in which the 
ordinates are depths, and the abscissa; temperatures, the 
results obtained betweem thedepthsof 231 and 717 yards. 
The strata of the mine are also shown in section. Addi- 
tional to these, the Author gives a Table of similar results 
in another pit at the same colliery, taken between the 
depths of 167J and 467 yards, and showing an increase of 
temperature of i° in 106 feet of descent. 

Aesuming as an hypothesis, that the law thus found for 
a depth of 790 yards, continues to operate at greater 
depths, we arrive at the conclusion that at 2$ miles from 
the surface, n temperature of 212 0 would be reached, and 
at forty miles a temperature of 3000°, which we may 
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suppose sufficient to melt the hardest rocks. The author 
then discusses the effect of pressure and increased con- 
ductivity of the rocks in modifying this result. If the 
fusing point increased i° - 3 F. for every 500 lbs. pressure, 
as is the case with wax, spermaceti, &c., the depth would 
be increased from 40 to 65 miles before the fluid nucleus 
■would be reached ; but as the same increase is not observed 
with tin and barytes, the influence of pressure on the 
thickness of the crust cannot yet be determined . Again, 
Mr. Hopkins has shown that the conductivity of the 
dense igneous rocks is twice as gTeat as that of the super- 
ficial sedimentary deposits of clay, sand, chalk, &c. And 
these close-grained igneous rocks are those which we 
believe must most resemble the strata at gTeat depths. 
Now, if the conductivity of the lower rocks be twice as 
great as that of tho strata in which the observations were 
made, correcting our former estimate, we should probably 
have to descend 80 or 100 miles, instead of 40, to reach a 
temperature of 3000°, besides the further increase due to 
the influence of pressure on the fusing point. On entirely 
independent data, Mr. Hopkins has been led to conclude 
that the minimum thickness of the crust does not fall 
short of 8co miles, in which case the superficial tempera- 
ture of the crust would have to be accounted for from some 
other cause than an internal fluid nucleus. 

A paper was read by J. C. Dyer, Esq., Vice-President, 
entitled "Brief Notes on the Nature and Action of Steam in 
Relation to Boiler Explosions." 

He stated that- several essays had lately appeared on 
boiler explosions, wherein discordant theories and opinions 
arc offered on the action of steam in some anomalous 
cases of explosion, and which may justify the bringing 
before the Society a few established facts and principles 
relating to tho subject, in the hope of arriving at more 
settled views concerning causes and effects in such cases 
than appear to prevail at present among our most distin- 
guished engineers. The author objected to the appeals 
made to Dr. Dalton's theory of atoms for explaining the 
nature of steam as an elastic force mechanically employed, 
since the law of definite proportions of Dalton had no 
reference to elastic vapours except as to the constituents 
of the liquors whence they arise. He then cited the fact 
that water, like steam, is an elastic body, and the pressure 
would therefore be of the same nature and force above and 
below the water line in a boiler; but that explosions from 
fractures above or below that line would have different 
effects, owing to the amount of expansion of water and 
steam being so widely different when issuing from similar 
apertures and under the same pressure. Many obscure 
cases of explosion would be explained by the more or less 
rapid generation of steam issuing under those circum- 
stances, as set forth in the paper. That free space, when 
suddenly and amply afforded, is to highly heated water, 
under great pressure, nearly the same as fire is to gun- 
powder. And this will account for tho most destructive 
cases of boiler explosions ; whilst those of a more harm- 
less nature show that the fractures were small at first, and 
then gradually extended. 

He also objected to the term “ superheated steam,” as 
being inapplicable to it in any state; because, when steam 
is in contact with water, it will be of the same tempera- 
ture as the water ; and if heated- apart from water, the 
same laws of expansion by heat apply to steam as to air, 
and neither can bo " superheated,” though made very 
hot. 

Again, steam can never be “ mixed up with the water ” 
in a boiler when both are under the same statical pressure, 
and the steam formed will rise into the chamber, so that 
the water will always be in contact with the boiler except 
when steam is drawn off. Still, in rapid escapes, it may 
drive out water and become entangled therewith, as in 
many explosions. 

It having been shown that most, if not all, explosions 
are occasioned by simple steam pressure, acting on the 


weakest parts at first, and thence extending more or less 
rapidly, it would seem needless to seek for any other cause 
or force to account for them ; yet, in some cases, the 
effects appear to imply a more sudden and violent action, 
like that of explosive compounds. In such instances, may 
they not arise from the actual decomposition of the water 
by heat alone ? Although we have high authority (cited) 
against this, yet the Author held it rash to conclude that 
water could not be resolved into its constituent gases by 
direct action of heat from the boiler upon water pressed 
into contact with the metal plates. It has been proved, 
long since, that by heat, in the most intense form known 
to us— that of electricity — water is decomposed and both 
of its constituent gases are liberated. Therefore, since no 
evidence has been adduced to show that this does not take 
place in any water when so confined and heated, the affir- 
mative may at least be possible, and seems probable, in 
some instances, as before named. 

However, he held it desirable that the question should, 
if possible, be set at rest by experiment; and to this end a 
method was suggested for putting the matter to a direct 
test ; but he might not be able to make the experiment 
himself, and hoped it might be done by some one more 
competent to the task. 


SECTION8 FOR STATISTICS AND SOCIOLOGY. 

March 12, 1861. 

A Paper was read by Mr. Thomas R. Wilkinsom, 
furnishing statistics connected with the sale of beer and 
spirituous liquors, with a view to enquire whether such 
sale had any effect on the criminal returns, and how far 
the Legislature would be justified in a further interference 
with it. 

The number of licensed victuallers in the United King- 
dom in i860, was 107,024, and the number of beer sellers, 
45,198. 

The licensed victuallers represent interests which directly 
concern 50,000,000 1. worth of property, and maintain 
i,oco,coo people. 

The revenue derived from beer and spirits in the year 
1832 was 15,000,000/., or 29'4i per cent, of the whole 
revenue. In 1858, this revenue amounted to 21,000,000/., 
or 31-34 per cent, of the whole revenue. The increase of 
this revenue had been 40 per cent., whilst the increase of 
the population was 25 per cent. 

In 1831, the amount derived from licences for the sale 
of 

£. £. 
Beer amounted 10.-273,871 And the year 1859 to. .384,178 
Spirits „ • - 395» 6 97 » ..563,400 

Wine „ .. 73,026 „ .. 88,238 


£74*. 594 £1,035,816 

An increase of 39-62 per cent. 

An Act for closing public houses, from Saturday night 
at twelve o’clock, until one o’clock on Sunday, came into 
operation in 1847-8. 

For eight years before the passing of that Act, the 
annual average number of persons taken into custody by 
the Manchester police was 10,658, whilst after the Act was 
passed the annual average was only 5371. 


MICROSCOPICAL SECTION. 

March 18, 1861. 

A communication from Captain Anderbok, R.M.S. 
Canada, written at sea on his homeward voyage, excited 
considerable interest. Ho states that Dr. "NVallich’s 
pamphlet would be communicated to the Boston Society of 
Natural History by Professor Agassiz, who was particularly 
interested in the Ophiocoma found at so gTeat a depth. 
The Professor is now engaged in preparing a work upon 
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the natural history of that class of echinoderros, which he 
has studied for many years, and claims to have the finest 
collection of those animals in existence, made on the coasts 
from Greenland and Labrador to Mexioo and round Cape 
Horn to California. 8inco the publication, in 1848, of the 
" Principles of Zoology," by Agassii and Gould (a copy 
of which is presented to the Section), the Professor has 
ascertained that the system of tubes and water pores, 
described at page 123, exists in all animals which much 
vary their depths of water in the sea, and in the herring 
they may be seen with tho naked eye along tho side of the 
neck. 

With reference to the removal of tallow from soundings, 
Dr. Hayes, the Assayist for the State of Massachusetts, 
Btatcd to Captain Anderson that heated turpentine poured 
amongst the soundings, will remove all the tallow with it 
through filtering paper; the operation should be twice 
repeated, and the residue finally washed with sulphuric 
ether. 

Dr. J. Bacon presented a copy of his Report upon the 
Chemical Composition and Microscopical Characters of 
the Pearl, said to have been formed in the interior of a 
cocoa nut at Singapore, in the possession of Frederick 
Bush, Esq., and exhibited by Dr. Winslow. 1 

Captain Anderson, in a very able manner, gives the 
outline of a plan which has occurred to him for rendering 
available to science the services of commanders of merchant 
vessels and seamen generally, in collecting specimens of 
natural history and information in natural science, whether 
in 2oology, ethnology, botany, or meteorology, for which 
they have such facilities in all parts of the world, for the 
use of those scientific institutions which may desire to join 
in it and also with a view to elevate the mercantile marine 
of England in the social scale by stimulating a taste for 
such knowledge amongst seafaring men. The consent and 
co-operation of ship owners will of course be necessary, 
and Captain Anderson seeks the additional influence of 
merchants and scientific bodies. The subject met with the 
unanimous approval of tho members present ; and it was 
resolved that the portion of Captain Anderson’s letter 
relating to it should be published at the expense of the 
Section, for the purpose of eliciting opinions upon the 
feasibility of the scheme, and upon tne best practical 
method of carrying it into execution. 

Commander M. F. Maury, U.S. Navy, forwarded copy 
of a letter from Lieutenant John M. Brooke, the inventor 
of the Detaching Deep Sen Sounding Apparatus, and 
enclosing for the Section a number of soundings from the 
North Pacific Ocean, which were obtained with small twine 
and spherical weights of about 7olbs., which were detached 
upon contact, and left at the bottom of the ocean ; 
Lieutenant Brooke observes that 41 Nine consecutive casts 
(soundings), varying from 2000 to 2900 fathoms, were made 
with the same piece of twine and detaching apparatus, 
which last weighed less than lib." As the specific gravity 
of a wet flax line is nearly that of water, a line that can 
be pulled down by a weight, may be pulled up by hand, 
provided the weight be detached at the bottom. One of 
the specimens obtained in 3030 fathoms, nearly three and a- 
half miles, is the greatest depth from which material has 
yet been brought up from the ocean bed. Lieutenant 
Brooke sent also a few specimens obtained by soundings 
in shallow waters, on the east coast of Niphon, Japan, by 
him during his boat voyage from Simoda to Hallodadi in 
1855, under the orders of Commander Rodgers, U.S. Navy. 

Sir. Binnbt described to the Section the appearance of 
certain nodules found in the middle of a scam of coal, in 
the lower part of the Lancashire coalfield which contain 
fossil wood associated with marine shells. Specimens of 
the former were exhibited to the members, the most 
perfect of which was that of Sagenaria, the old Lepido- 


* Page *90. vol vU., Prooowlings of tbs Boston Bocioty of Katuixl 
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dendron elegans, in transverse, parallel, and tangential 
sections. The marine shells associated with the fossils 
belong to the genera Avioulopecken, Orthoceras, Nautilus, 
& c. 

Mr. Brothbrs exhibited a Section of Pearl, Iathmia 
nervosa, infusoria, &c. 

Mr. W hallby exhibited living Diatomacese from 
Southport. 


PHYSICAL AND MATHEMATICAL SECTION, 

Annual Meeting, March 28, 1861. 

Mr. E. W. Bin nt.t, F.R.S., F.Q. 8 . $c., in the Chair. 

Professor Clifton, of Owens College, was elected a 
member of the Section. The following gentlemen were 
elected Officers of the Section for the ensuing year 
President — Mr. Robert Worthington, F.R.A.S. Vice- 
Presidents— Mr. Baxendell, F.R.A.S. ; Mr. Binney.F.R.S., 
F.G.S. Treasurer — Mr. George Mosley ; Secretary — Mr. 
Thomas Heelis, F.R.A.S. 

A Paper was communicated by Mr. Atkinson, from 
Mr.T. T. Wilkinson, F.R.A.S., of Burnley, entitled “Geo- 
metrical Theorems relating to the Triangle and its Inscribed 
and Escribed Circles. “ 

Mr. G. V. Vernon, F.R.A.S., produced Manuscript 
Copies of thirteen years Barometrical Observations made 
at Greenwich, which had been kindly communicated by 
the Astronomer Royal, showing the observations once a 
day for every day instead of the daily means, and presented 
such series to tho 8eetion, for which present he received 
its thanks. 

Resolved, that the Secretary be requested to prepare 
and issue a circular, applying for copies of Logs and 
Meteorological Observations made at sea, and especially 
on board the various moil steamers. 


PHARMACEUTICAL SOCIETY. 

Wednesday, April 3, 1861. 

T. N. R. Morson, Esq., President, in the Chair. 

Tho first paper read was 11 On the Preparation of Smell- 
ing Salts,” by Mr. A. Alt.chin. Mr. Allchin considers 
the ordinary method of making smelling salts by filling a 
bottle with small fragments of sesquicarbonate of 
ammonia and adding a little perfume and some strong 
liquor ammonia to oe altogether unsatisfactory. The 
contents of a bottle so filled soon lose their pungency, and 
a nearly inodorous residue remains. His own plan is first of 
all to convert the sesquicarbonate into the monocarbonate 
of ammonia, which is accomplished in the following way. 
Forty ounces of sesquicarbonate of ammonia are broken 
into fragments about the size of filberta and placed in a jar 
having a well fitting lid. Into this is afterwards poured 
20 ounces of liquor ammonia, sp. gT., 88o°. This mixture 
is frequently stirred for a week, and the jar is then set 
aside iu a cool place for three or four more weeks. If the 
mixture is not stirred for the first week it sets as hard as 
a stone ; but after stirring it becomes solid and dry, but 
can bo easily removed from the jar. It is now reduced to 
a roughish powder something like salt of tartar, and in 
that state it is ready for filling the bottles, and improves 
by keeping. When placed in the bottles some volatile 
essence or strong ammonia perfumed with essential oils is 
added. The volatile essence Mr. Allchin uses and recom- 
mends is the first given in Professor Redwood’s edition of 
Gray's Supplement to the Pharmacopoeia, and is ai 
follows : — Take of English oil of lavender and essence of 
musk, of each four drachms ; oil of bergamot, two drachma; 
oil of cloves, one drachm ; otto of roses, ten drops ; oil of 
cinnamon, five drops ; strongest liquor ammonia, one 
pint. In tho above way, a salt is made which retains its 
pungency as long as any remains in the bottle. One that 
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was filled five years ago was [exhibited to the meeting, and 
although nearly all the contents had evaporated, what re- 
mained still possessed a pungent, ugreeablc odour. 

Mr. Squibb noticed the brown colour of the salt, which 
He attributed to the oil of cloves in the perfume, and 
suggested that the salt would be improved if it wore 
quite colourless. Ho also asked why Mr. Allchin pre- 
ferred on aqueous solution of ammonia to the alcoholic. 
1 1 was well known that a largo quantity of a particular 
smelling-salt was exported from England, and Mr. Squire 
said he believed tins salt owed its superiority and its fame 
to the alcoholic solution of ammonia used in its prepara- 
tion. 

Mr. Waugh said he preferred a salt which was not 
liable to change colour. Great discredit attached to 
articles which changed in appearance after leaving the 
Hands of the vendor, and it was a great matter to avoid 
the possibility of such changes. 

Professor Redwood considered the scent quite a 
secondary matter. The most important thing was 
the preparation of a salt which should retain its pun- 
gency a long time, and Mr. Allohin had shown how such 
a salt might be prepared. Sesquicarbonate of ammonia 
was a compound of two salts, one pungent and one scent- 
less. The one soon evaporated, and what was left in the 
bottle was worthless. It was important to obviate that. 
Rose's method of procuring a perfectly volatile carbonate 
of ammonia was to distill the sesquicarbonate quickly in a 
retort, when the part which condensed furthest from the 
body of the retort was the neutral carbonate. Mr. All- 
chin's method was much simpler. In the common way of 
filling a smelling-bottle there was no chance of adding 
sufficient liquor ammonia to convert the sesqui- into the 
m ono - c ar bon a te . 

Mr. Allcuin said he preferred the aqueous to the 
alcoholic solution of ammonia, because he believed the 
latter did not contain enough ammonia to effect the con- 
version of the sesquicarbonate, and because the water 
combined chemically, and formed a definite compound. 

Mr. Haseldex said that smelling-salts could be made 
colourless if the oil of cloves were omitted from the 
perfume. The use of alcoholic ammonia, he thought, 
would be expensive, and of no practical value. 

The Chairmax said the Society was much indebted to 
members who brought practical subjects like this before 
the meetings. He believed it was preferable to use aqueous 
ammonia, for the reason that the water entered into com- 
bination with the salt, which the alcohol would not. 

Mr. Squibb could not agTee with the Chairman. Alco- 
holic ammonia must possess some advantages, or it would 
not have been used by those who had exported the salts 
for more than a hundred years. He believed, too, that 
alcohol could be made to take up os much ammonia as 
water if the condei.sation was effected at a low tempera- 
ture. Mr. Squire then referred to the preparation of sal- 
volatile, and repeated, that os the cloves were tho cause of 
the coloration of this preparation when mado according 
to the Pharmacopoeia, he hoped they would in future be 
omitted from the formula. The oil of cloves had a high 
boiling point, and did not come over until all the spirit 
had passed ; but as the carbonate of ammonia was not 
very solublo in spirit, it was necessary to have some water, 
and with it the oil of cloves distilled. He thought it 
would be found convenient to have two preparations : one 
like the Edinburgh, a simple solution of caustic ammonia 
in spirit ; and another, like the London compound spirit 
of ammonia, without the cloves. 

A Member stated that a mixture of eight parts chloride 
of ammonium, four parts carbonate of potash, and two 
parts sesquicarbonate of ammonia made a superior smelling 
salt. 

Mr. Hasbldkn then read a short paper on " The Tinc- 
ture of Aetea Raccmosa,” which he believes is beat made 
by percolation. The tincture so prepared has a darker 


colour, a greater density, and seems in every way prefer- 
able to one made by maceration. Proof spirit was said to 
be the best menstruum, and the proportions used were 
four ounces of the root to a pint of spirit. 

After some inquiries as to where the actoa root could bo 
purchased, 

Mr. Hanbust inquired if any member could tell where 
block hellebore root could bo bought. Ho believed it was 
not to be found in the market. Of four samples he had 
purchased as block hellebore, two were actea, and the 
others neither actea nor hellebore. 

Mr. Squire said when he wanted black hellebore root 
he dug up the Christmas rose. 

Professor B extub v remarked on the striking resem- 
blance betwoen the roots of the actea and black hellebore. 
All the specimens of what was called black hollebore in 
the market he had found to be the roots of the actea 
spicata. The adulteration or substitution was not a recent 
one, but it was unknown to Dr. Pereira. Specimens 
called black hellebore, which had been in the Museum 
fifteen years, were actea root. 

Professor Redwood exhibited to the meeting an im- 
proved form of Condenser ; and Mr. Harmukt called 
attention to two fungoid bodies — Mylitta lapidescens and 
Sclerotium stipitnia — which wero used as medicines in 
India. 

This was tho last Pharmaceutical meeting of the season. 


CORRESPONDENCE. 


Copper in Mineral Waters. 

To the Editor of the Chemical News. 

Sir, — A number of the Comptes- Rendu* has Just been 
shown to me. I notice in it that M. Bechamp, in a letter 
to M. Dumas, “ On the Presence of Copper in the Mineral 
Water of Balaruc,” has the following, with regard to the 
cupreous sulphate it contains: — "It (».«., the sulphate of 
copper) explains the purgative properties of this water 
much better than the presence of the other mineral 
ingredients.” How can this be ? The water, according to 
the analysis of St. Pierre, holds three magnesia salts in 
solution, and to these ought to be attributed the aperient 
properties of the spring. 8ulphate of copper is an 
astringent. How could M. Bechamp make so wrong 
a statement? Pereira says, "As an astringent it has 
been used with great benefit in chronic diarrhoea and 
dysentery. ”*—I am, &c. 

Sheridan Muspratt, M.D., &c. 

Professor of Chemistry. 

Collcgo of Chemistry, Liverpool. 


The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir, — Although it is far from my desire to criticise too 
minutely the communications of those who hold an opposite 
view to myself on this question, yet I think I may be 
allowed to remark that Mr. Scott’s last letter on this 
subject is scarcely characterised by that simple diction and 
purity of style which we have a right to expect from one 
who is so ready at pointing out the deficiencies of others 
in these respects. Mr. Scott evidently avoids giving a 
direct answer to any question that may be asked, and the 
manner in which he attempts to twist the obvious meaning 
of words to suit his own ends comes with a very bad grace 
from one who takes me to task for not bringing forward 
my opinions in a " simple, straightforward manner,” 
complains of my " perversion of his statements and con- 
tortion of his writings,” and suggest* most gratuitously 
that I have some “ mysterious ” purpose to servo in stating 
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my views on this question ; in short, his arguments and 
train of reasoning appear to me to be those of one who is 
anxious to support former statements rather than of one 
■who is simply desirous of arriving at the truth. My 
question regarding essences admitted of a full and satis- 
factory answer being given in a very few words, and there 
was certainly no necessity for endeavouring to set it aside, 
in a manner which is evidently intended to be anything 
but complimentary. 

My “ useless ” query as to the quantity of alum found 
was based upon the belief that many chemists were in the 
habit of weighing as alumina a precipitate which often 
contained a large proportion of phosphates. In following 
the published methods for the detection of alum in bread, 
I had found it necessary to adopt some means for the 
separation of phosphoric acid from the precipitate pro- 
duced by ammonia before I could obtain results that were 
to be depended upon. Your very excellent article on 
this subject in No. 70 of your Journal so fully enters into 
all the bearings of the case that it is unnecessary for me 
to say more than express my belief that had such a method 
of analysis as that you propose been adopted, we should 
never have heard of bread containing such large quantities 
of alum, nor would the use of this adulterant have been 
asserted to be so general. 

After stating his “ utter inability to reply to the inter- 
rogation," and much preliminary nonsense about arithme- 
tical means, real and theoretical quartern loaves, &c., Mr. 
Scott condescends to furnish the information which it 
must have been quite evident the question was intended 
to elicit. It seems that the quantities found by Mr. Scott 
were very variable, and ranged between the extremes of 
19 and 182 grains to the quartern loaf. Presuming that 
Mr. Scott, in the prosecution of these analyses, adopted 
the method which ho has publicly recommended for the 
detection of this adulterant, it is evident, from your own 
observations, that a considerable proportion of the precipi- 
tate which was weighed as alumina consisted really of 
phosphoric acid, lime, and msgnesia, and it is impossible 
to say how far the extreme variation of the weight of the 
precipitnte was due to that circumstance. It is very 
certain, however, that his results must be open to correc- 
tion, and thathis assertion — to adopta favourite expression 
of bis own — can only be taken for what it may happen to 
be worth. It appears from a letter of Dr. Odling, in your 
last week’s Journal, that the information respecting his 
analysis of bread, which was published in a letter to the 
Editor of the Journal of the Society of Arts , was altogether 
erroneous, and that the fact is, that out of 40 samples 
examined, he found 31 to contain alum. Now, I am quite 
ready to admit that this is 60 much evidence in favour of 
Mr. Scott’s assertion ; but, granting that every precaution 
had been taken, and the presence of alum fully proved in 
these 3« samples, yet I feel confident that Dr. Odling 
would be very far from saying, on the strength of the 
examination of 40 samples, that 77 per cent, of the bread 
of London is adulterated. The question whether the 
presence of rice and potatoes is indicated by brittleness of 
structure, or crumbly texture, is one upon which those 
who are interested in the matter can easily satisfy them- 
selves by direct experiment. The next time I have sample 
loaves made from flour purposely adulterated with known 
quantities of foreign ingredients I shall be most happy to 
furnish you with samples, to be forwarded to Mr. Scott, 
on condition that he will analyse them and allow a 
statement of the quantity of each ingredient he finds to 
be published in your Journal, along with that of the 
quantities of the adulterants actually employed, which 
shall be forwarded to you in a sealed letter, to be opened 
on tho receipt of Mr. Scott's numbers. As regards the 
reliance which may be placed on the evidence of merchants 
and manufacturers, the idea that men of the standing of 
such firms as Messrs. Huntley and Palmer, Messrs. 
Phillips and Co., and Messrs. Crosse and Blackwell require 


a certificate of character from Mr. Scott before their 
statements may be quoted as worthy of credence can only 
excite a smile. By what right does Mr. Scott assume that 
his statements are entitled to be received as truth, whilst 
the testimony of men whose knowledge of the subject has 
been acquired from long experience is to be disregarded ? 
or, why is it to be supposed that, whilst self-interest warps 
the judgment of the merchant or manufacturer, it can 
have no such influence on the professional man ? 

It is very certain that nothing can tend more to shake 
the faith of the public in chemical science than the 
assumption on the part of its professors of a position to 
which it is clear they have no title. 

It is, moreover, unfortunate that we find these very lofty 
ideas associated with n course of conduct with which they 
are strangely inconsistent. It is surely beneath the cha- 
racter of one who claims to be considered as a man of 
science to associate himself with the “ puffing " adver- 
tisements of the day, or lend his name to statements 
which are intended to serve the same purpose among the 
educated classes as is effected by “Cheap Jack” among 
the lower orders, by means of enormous handbills and a 
voluble tongue. 

The neighbourhood of London has lately been favoured 
with an abundant supply of circulars from Messrs. Dakin 
and Co., announcing that they have “ retained the scien- 
tific assistance of Dr. Hassall, M.D. Lond., Analyst of 
the Lancet Sanitary Commission, Author of ‘Pood and 
its Adulterations,’ 'Adulteration Detected,’ and other 
works." Messrs. Dakin and Co. have magnanimously 
resolved to supply an alleged defect in the Adulteration 
Act, and have determined upon giving a special warranty 
with every article of food or drink they supply, and thus 
to “ render themselves liable under the Act,” as if it were 
compulsory to do so, whilst the public are further to be 
protected by a Quarterly Report from Dr. Ilassall of the 
results of the analyses of articles purchased from time to 
time at their establishments. 

After this flourish of trumpets, let us pee what it all 
amounts to : — 

Tea, coffee, arrowroot, sago, tapioca, and various others 
are warranted “ genuine as imported." 

Cocoa, chocolate, and mustard, " genuine as received 
from the makers.” 

Mixed spice, " genuine as received from the grinding- 
mills.” 

It is, in fact, simply a declaration that Messrs. Dakin 
do not for themselves adulterate, a fact which I am disposed 
to believe to bo true as regards the greater number of 
respectable houses in the trade. 

Mr. Scott's assertion about strychnia in bitter beer 
already serves ns a heading for the hand-bill of a West- 
minster brewer, whilst Messrs. Brown and Poison make 
Mr. Scott their mouthpiece through whom they cry their 
wares and seek the public custom. 

Does it ever occnr to these advertising gentlemen that 

a chemical certificate for purity can only be regarded as 

appertaining to the sample actually examined, or to the 
bulk which such sample strictly represents, and can afford 
no criterion whatever of the quality of other samples eold 
by the same firm ? 

Surely it is the duty of those chemists who have any 
regard for the credit of their profession to discountenance 
in every possible way practices which can only tend to 
bring upon it contempt and ridicule. The position of an 
analytical chemist is undoubtedly a high one, and the 
tasks he has to perform involve much labour, careful 
research, and patient study. He ought however to 
recollect that he draws to some extent, on the faith of the 
public who have to take much upon credit, inasmuch as 
they have often not the means of disproving his assertions. 
Of all classes of professional men, it behoves hint to be 
especially careful to guard against anything either in hi* 
conduct or statements which by any possibility can have 
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a tendency to lessen that confidence which as a class they 
are warranted in claiming. — I am, & c. 

Vebax. 


Alum in Dread . 

To the Editor of the Chemical News. 

Sir, — In reading the various letters in your valuable 
paper on this subject, and the difference of opinion thereon, 
the suggestion occurred to me that it would be much 
better that the analyst could say, 11 There is the alum 
obtained from the bread,” which he can easily do if he is 
the chemist he professes to be, instead of trusting to a 
precipitate, which is doubtful. In a case of poisoning by 
arsenic the poison has to be produced in court. Why not 
the alum likewise ? It is to be hoped that any baker 
prosecuted for such adulteration will insist on the produc- 
tion of the alum with which he has been said to adulterate 
his bread. I saw the alum produced lately from an ounce 
and a-half of bread to such an extent that it could be 
judged of by the taste and pronounced such by parties 
tasting, unaware of what it was or whence it came. 

I am, &c. Straightforward. 


Chemical Notices from Foreign Sources. 

I . MINERAL CHEMISTRY. 

Action of Xitrous Acid on Cnproiu Oxide. — 

Lensscn mentions ( Journal Jur prakt. Chemie, Bd. 
lxxxii. s. 50) a curious reaction of nitrous acid. If a drop 
of red fuming nitric add be added to a tolerably dilute solu- 
tion of cupr oua chloride rendered strongly acid by hydro- 
chloric acid , a deep indigo blue colour is produced of 
magnificent intensity. A similar result follows when a 
solution of nitrite of potash is used instead of red fuming 
nitric acid. On heating the mixture with the addition of 
an alkali the reaction is destroyed. By adding ammonia 
carefully, the blue colour of tho ammoniated copper com- 
pound may be seen at the upper part of the test-tube, and 
in the lower part the indigo blue of the Cu ? 0 , NO t (?) the 
two being separated by a stratum of clear liquor. A solu- 
tion of cuprous chloride indicates the presence of a very 
small amount of nitrous acid, but the reaction only takes 
place inastronghydrochloricacidsolution. Sulphuric acid, 
however, may replace hydrochloric acid, a mixture of 
equal volumes of hydrated sulphuric acid and water being 
used, and the reagents being added after the mixture has 
cooled. 

'Preparation of Crystallized ftodu Alums. — 

Gentele describes {Journal fur prakt. Chemie, Bd. lxxxii. 
s. 56) the following method of getting crystallized chrome and 
iron soda alums Dissolve one equivalent of soda alum 
in a small quantity of water, and one equivalent of potash 
chrome alum in much cold water without the assistance 
of heat, and then mix the solutions. Some ordinary pale, 
reddish-coloured potash-alum immediately separates, and 
on spontaneous evaporation more, in large crystals. When 
the fluid has evaporated to a small bulk, it is separated, 
and a layer of alcohol is poured over without mixing, 
and the vessel is set in a cool place, whereupon after some 
time, octahedral crystals of soda chrome alum shoot out. 
These are not red like the potash chrome alum, but green. 
Crystals of soda iron alum can be obtained in exactly the 
same way. These are colourless. 

II. ORGANIC CHEMISTRY. 

Solid Acids of Cocow Hatter. — Oudcmans has 
carefully examined fresh cocoa butter, and decides that no 
acid having the formula C 2( H M 0 4 (the cocinic acid) is 
present. The solid acids, he says, {Scheik. Onder:. D. iii. 
p. 84) are a mixture of a little palmitic and myristinic 
with much luurinic acid. 
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Jew Malt* of Oxwmic Acid. — E. Bacaloglo de- 
scribes {Journal fur prakt. Chemie, Bd. lxxxi. p. 379) some 
new oxamates which he has prepared in Erdmann’s 
laboratory : — 

Neutral Oxamate of Lead, PbO + C 1 IL,N 0 S + HO, 
obtained when oxamate of ammonia is decomposed by 
neutral acetate of lead, is a white crystalline salt, easily 
soluble in hot and slightly soluble in cold water. The 
solution has an acid reaction. At 100° the salt loses its 
equivalent of water, without undergoing any apparent 
change, and it may be heated to 175° without further 
decomposition. 

Basic Oxamate of Lead, 2PbO + C 4 HjNO & , is a white 
powder insoluble in water, obtained when oxamate of 
ammonia is precipitated with basic acetate of lead. When 
treated with boiling water this salt is obtained in an 
anhydrous state. 

Oxamate of Copper, CuO + C t H 2 NO s + HO, is a blue 
granular powder, soluble in hydrochloric acid, and slightly 
so in water and nitric acid. When a dilute solution of 
oxamate of ammonia is added to a moderately strong 
solution of sulphate of copper only a cloudiness is pro- 
duced; but on boiling, or on the addition of a small 
quantity of nitric acid, the greater part of the oxamate of 
copper separates. Like the basic lead oxamate, the copper 
salt appears to lose water on boiling. 

Oxamate of Nickel, NiO + C 4 H 2 NOj + HO, is most 
easily made by mixing hot solutions of oxamate of 
ammonia and sulphate of nickel. It is a greenish white, 
granular powder, soluble with difficulty in hot water. 

Oxamate of Iron, FeO + C^HjNOj + HO, forms beau- 
tiful yellow' microscopic crystals. Freshly precipitated 
feme oxide, boiled with a solution of oxarnic acid dissolves, 
forming an oxamate of ferric oxide, this exposed to direct 
sunlightslowlydecomposes, evolving some gas, and a yellow 
precipitate falls, which, probably, contains the oxamate 
of ferrous oxide. 

Oxamates of Mercury— By decomposing the ammonia 
salt with per- or proto- nitrate of mercury, the quicksilver 
salts are obtained as white, insoluble powders. 

ltcactlons of Oxygrcn. — Schbubein continues 
( Sitzungsb . der Koniglich. baycr Akad. d. Wisscnschaft, 
July, i860) his important investigations on the reactions 
of oxygen in its three modifications. Some of these (on 
Aniline) we have given already '; at page 98 of this Volume. 
We now add some others. 

Action of 0 on Hamatoxylin. — White filtering paper 
dipped in a concentrated etherial solution of hasmatoxylin 
appears when dry of reddish yellow colour. Introduced 
into strongly ozonised air it quickty chnnges to a brown 
red, and at last becomes bleached, the paper then having 
a sour taste, and reddening moistened litmus paper. 
Powdered heematoxylin in a watch-glass exposed to the 
action of strongly ozonised air is soon coloured as red as 
peroxide of iron, then becomes moist and changes to a 
brown mass, which eventually turns to a colourless liquid 
that tastes strongly acid. An aqueous solution of this 
matter gives a white precipitate with lime water, which 
tho author concludes is oxalate of lime. Combined 0 
behaves in the same way. The paper, prepared os ubove 
and moistened with water, is soon coloured by the peroxides 
of manganese, nickel, &c. Dipped in the solution of a 
hypochlorite or permanganic acid it is instantly changed 
to a dark red. 

Behaviour if 0 .-— Hematoxylin dissolves in water 
containing HO., giving a colourless solution ; but for 
this experiment to succeed, not the least trace of an 
alkaline substance must be presont. The mixture very 
gradually becomes violet, lurpentine containing 0 
behaves like H 0 2 . 

Behaviour of Neutral O. — A colourless aqueous solution 
of hsematoxylin in contact with ordinary oxygen iB slowly 
reddened, and after twenty-four hours becomes deeply 
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coloured. The coloration i> hastened by making the 
aolution of htematoxylin hot. Schonbein has not yet 
succeeded in detecting IIOj in the coloured liquid, but he 
believes some to be formed. A hundred grammes of the 
hsematoxylin solution, containing one-thousandth part 
chromogen, shaken up in a two pint bottle,- with live or 
six drops of a strong soda solution and atmospheric air, 
until the liquid becomes a deep cherry colour (which 
happens in the course of half-a-minute), and then imme- 
diately supersaturated with a little dilute 80 j, gives a 
yellowish mixture which possesses the following pro- 
perties 

i. Pure ether shaken up with an equal volume of the 
mixture and a drop of a dilute solution of chromic 
acid is coloured distinctly blue. 

a. The mixture decolorises a solution of permanganate 
of potash, setting free O gas. 

j. It turns a solution of indigo green, which only 
gradually changes to a yellow, but the addition of a drop 
of a dilute sulphate of iron solution quickly effects the 
change. 

4. After shaking up with platinum black, peroxide of 
lead, &c., the mixture loses the power of producing the 
foregoing reactions. 

These facts leave no doubt in the author’s mind that a 
small quantity of HOj is formed during the oxidation 
of hsematoxylin effected under the influence of soda, 
apparently by neutral O ; and he believes, therefore, that 
the chemical polarisation of neutral oxygen precedes the 
oxidation of hsematoxylin, which is only effected by means 
of the 0. 


MISCELLANEOUS. 


The Electric Ug-Nt.— The French Minister of 
Marine has contracted for the establishment of eight 
electric lights on the coast between Cape de la Ileve, near 
Havre, to Treport, east of Dieppe. The object of those 
lights is to maintain a communication with ships within 
sight of land, and to transmit the news rapidly to the 
interior. 

The Atlantic Cable. — The report of the Atlantic 
Telegraph Company states that in the cable recovered 
and brought home by Captain Kell, there was not the 
slightest symptom of deterioration or decay in the gutta- 
percha. It had been subjected to a severe electrical test, 
and a comparison between its present state of insulation, 
and the records of original tests of the most perfect portions 
of the cable, when it left the gutta-percha works, three 
years ago, showed that an actual improvement had taken 
place in its conditions since it was laid down. 

Itoyul I nutitutlon — The following iB the arrange- 
ment of Lectures for the ensuing week Tuesday, April 
43, at 3 o’clock, Professor Owen “ On Fishes.” Thursday, 
April 25, at 3 o’clock, Pro'essor Tyndall “On Electricity.” 
Friday, April 26, at 8 o’clock, Professor Owen “On the 
Scope and Appliances of a National Museum to Natural 
History.” Saturday, April 27, at 3 o'clock, Max Muller, 
Esq., “ On the Science of Language.” 

JBrtrkat uutl Tile*, made by Vt acliiuerj . — We have 
been much pleased with an inspection of Ecclcs' Patent 
Brick and Tile Machine now on view at Messrs. Dray, 
Taylor, and Co.'s, London Bridge. The machine is about 
12 feet long by 9 broad and is capable of producing 24,000 
bricks in ten hours. The clay being taken direct from its 
native state, and made into a brick in a few minutes, 
without any previous expensive preparation. They are 
made perforated, which gives them many advantages 
over bricks of ordinary pattern. The following is the 
mode of employing this machine for making bricks 
Tho clay is taken from the embankment and placed into 


waggons, which run on a tram-road on a slight incline 
to the hopper, fixed at a height of about four feet six 
inches from the ground level, thus dispensing with, the 
expense of fixing hoisting machinery, and power for 
working it. If the clay field is on an incline, the waggons 
may be run on to the hopper platform on a level. In the 
hopper are placed two 6ets of knives or agitators, working 
transversely, through which the clay passes and is cut up 
into small pieces, preparing it for the crushing rollers, of 
which there are three, placed at distances apart to suit 
quality of clay, thence passing into a horizontal cylinder 
fitted with the ordinary pug-mill shaft and blades, working 
on the screw principle, and is then forced by a side knife 
or wiper, through the dies on the tables fitted with 
rollers, where the mass is divided by wire cutters, (placed 
at equal distances apart) into the required size lor Brinks. 
They are then removed on trays to the drying shed, 
where they remain until ready for the kiln. The drying 
sheds are heated by steam and hot air pipes, the former 
by using up the exhaust steam from the engine, and the 
latter by pipes inserted in tho boiler flue, (not, however, 
interfering with the working of the boiler in any way, 
and no extra fuel being required.) The hot air is driven 
by a fan into the sheds through pipes, which when they 
reach the sheds are perforated, to allow the air to escape, 
and the heat to be equally diffused amongst the bricks. 
This plan of drying commends itself as the most econom- 
ical extant. 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Farts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 6d., post free Is. 7 d. ; or when consisting 
of five numbers, Is. 9 d. and Is. lid. Part III. of the 
present Volume is now ready. 

*, • In publishing letters frvm our Corresiioudcnts wo do not thereby 
adopt the viows of the writers. Our intcution to give both sides <*f a 
uastion will frequently oblige us to publish opinions with which wre 
o not agree. 

*,* All XJUoriat CommuiiimtioH* arc to be addressed to Nr. Caoown*, 
and Bdrtrii*emt*U and Butauot Com in tut ieol uou to the Pijtum ejo, 
Omms, 1 tons & Co., at tho Office, 10, Stationers' Ilall Court, 
London, E.C. 


Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price it*., by |xwtt, in. 8 <f., handsomely bound in cloth, pold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6 d. Subscribers may linve their copies bound for n if scot to 
our Office, or, if acconi|»nicd by a cloth esse, for 6 d. A few oolites of 
Vol. I. out still bo hod, |uicc 10s. 6 d.. by post 1 Is. uL Vol. III. com- 
menced on January 5, 1861, and wifi be comploto in x6 numbers. 


if. P. 8 . — Yon can easily concentrate the nitric acid by mixing St with 
oil of vitriol and distilling. If required to bo quite free from snljibunc 
acid, it must bo rectified a second time over nitrate of potash. 

Utglnaid K . — Geranium oil may bo detected in rose oil by mixing 
with concentrated sulphuric acid, if geranium oil be present, s peculiar 
unpleasant odour is produced, whilst U10 odour of pure rose col is uot 
affected by sulphuric acid. Wo do not know a quantitative means of 
estimating this adulteration. The strength of an essence uuty be 
roughly determined by mixing with three times its bulk of water and 
seeing how much oil is separated. This is, however, not very trust- 
worthy. 

T. C. /MI— Your idea is far from new. It 1ms been proposed fre- 
quently, and Itansornc's process is In effect the sarao thing. Uc use* 
silicate of soda and chloride of calcium, producing silicate of lime in 
tho stone, and chloride of sodium which washes off. This is obviously 
better than your suggestion of using chloride of barium and sulphate 
of limo. 

J. B . — Either sulphate of magnesia or molybdate of ammonia. Wc 
rather prefer tho latter. 

L. it. K . — It is now in typo, and will be Inserted as soon as wc can 
find space. 

Book* Jtccowrf. — “ On tho Application of Different Manure# to Ditfw 
lent Crops.” By J. B. Lawcs ; and “ On the ComparUon of Oxon, 
Sheep ana Pigs." By J. B. Lowes and Dr. J. H. Gilbert. 
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The Lane* state* :«•“ This is Superior to anything of tbs kind known.” 



PATENT 
CORN FLOUR, 


First of the kind Manufactured and Patented in the United Kingdom and France, M 
explained with Engravings in " The Illustrated London Mews," of May *8, 1888. Prepared 
without fermentation it is warranted to keep sweet for yaars. 

It is respectfully suggested that the Trade Mark, and name in full should bo observed on 
each. Package, m similar articles an sometimes substituted or recommended ae “ the some" or 
“ as good as Brown and Poison’s.” 

BROWN AND FOLSOM, Manufacturers and Purveyors to Her Majesty, 

P AISLE I, MANCHESTER, DUBLIN, and LONDON. 


THE PATENT MIOA LETTERS, 

FOB FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, Ac. 
ADVERTISING AND INDICATING, BY DAY OB NIGHT 
Illuminated, in Gold, or in Silver. 


TH BY ARB TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL, 

Do not Fall off, and Require no Cleaning, 

PLAIN LETTERS, Egyptian and Homan, 2d. per inch in Colours. 
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ORNAMENTAL LETTERS .... Various Price*. 

Prospectuses Free, per Post. 

SQUIRE & CO., 62, KING WILLIAM STREET, LONDON BRIDGE. 


JOHN CLIFF & CO. 

(late Stephen Green <8c Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 

L. OERTLING, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

ReapectftsBy Informs his friends that he Luus entered Into Partner* hip with Mr. Edward W. 
L»dd, of No. 1, Old Jewry, Bullion Balance Maker to the Bank of England, and Hydrometer 
Maker to tho Honourable Board of Inland Revenue, and that to' future, the business will 
bo conducted under tho Finn of 

LADD AND OERTLING, 

at No. 19 2, BISHOPSGATE STREET, E.C., 

whew the BALANCE! DEPARTMENT will still be under the special Superintendence of 

L. OEBTLESO. 
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JOHN DAVIS, 

It, PEBCIVAL STREET, CT.ERKESWBLL. 

LONDON, E.C. 

■PklE SINKER, Seal Engraver, 

JL/ Metal Stamper, and Maimficturcr of 
Iletol labels for Patent and othor Articles, 
and ovary description of EM UOKSING, COPY- 
MO. and PIERCING PRESSES, STAMPS. 
PUNCHES, PRESS TOOLS, lie. Croats en- 
graved on Rings or Heals in the first style, 
price He each. 

DAVIS’S PATENT “ SELF-INKING '* 
PRINTING PRESSES, for Proscription 
Wrappers, Ac. A Lever Embossing Press and 
Die Complete, lie. I. inert Stamping Ink, os 
supplied to her Majesty's Regimental Stores, 
to be used with oil kinds of Stamps, Steel pens, 
Ae. A aatnplo bottle for 6 stamps. 

Price Lists Free per Post. 


BaptnrM. — By H»r Majeity's 
tteyal Letters Patent. 

W HITE’S MOC-MAIN 

LEVER TRUSS (perfected and exhi- 
bited in the Great Exhibition, 1651), in allowed 
by upwards of 200 Medical Gentleman to be tho 
most effective invention in tho curative treat- 
ment of HERNIA. Tho use of a steel spring, 
so hurtful in its effects, is hero avoided ; a soft 
bandage being worn round the body, wbilo the 
requisite resisting iiowcr is supplied by tho 
MOC-MAIN PAD mid PATENT LEVER, 
tittiug with so much ease and closeness that 
it cannot be detected, and may bo worn during 
sleep. A descriptive circular may be had, and 
the Truss (which cannot (ail to tit) forwarded 
by post, on the circumference of tho body, 
two i n olios below the hips, being sent to tuo 
Manufacturer, 

MR. JOHN WHITE, *88, Piccadilly. 
Price of a Sfngla Truss, Ills., 21s., litis. Od., 
and 61s. od. Postage, 1». 

Price of Double Truss, Sis, Od., <2*., and 
62s. 6d. Postage, la 8d. 

Price of an Um bihcal Truss, 42s. and 62s. Od. 
Postage, Is. 10d. 

Poet Office Orders to bo mode nayablo to 
JOHN WHITE, Post Office, Piccadilly. 

ELASTIC STOCKINGS 

KNEE-CAPS, Ac. for VARICOSE VEINS, and 
all cases of WEAKNESS and SWELLING of 
tho LEGS, SPRAINS, Ac. They arc porous, 
light in texture, and inexpensive, and arc 
diawn on like an ordinary stocking. Price, 
from 7fl. Od. to 10s. cnch. Postage, Od. 

JOHN WHITE, Manufacturer, 

228, Piccadilly, London. 


MEDICAL FITTER. 

F B. WALTERS, 61, GREAT 

, QUEEN STREET. LINCOLN’S INN 
FIELDS. LONDON, W.C., Manufacturer of 
Shop Fittings in general, Dealer in Medical 
Glass, Earthenware, and ovory description of 
Shot) requisite. Medical Labelling, Writing and 
Embossing on Gbuw, Ac. 

Plans and Estimates furnished for SHOP 
FRONTS, and fitting up Surgeries, Chemists’ 
and ail kinds ot Shops, complete, in town 
and country, lint - rot* wor kman s hi p 
guaranteed. 


VI 


Advertisements 




/Chemical Nr"-*, 
\ April to, 18<51. 
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Brown’s Cantharidine Blistering Tissue, 

PREPARED l-RUM PUB* CANTHABIDINB. 

A N Elegant Preparation, vesi- 
cating in much less timothan the Emp. 
Lyttaj, P L. easily applied and removed, and 
will not produce strangury, or troublesome 
after -so res. It has recoived the sanetiou and 
commendation of many of tho most ominent 
Practitioners In the Kingdom.— In Tin Cota, 
containing ten feet, Os. 6d. ; and small Casa of 
Arc square fat, 3s. CJ. each. 

BROWN'S TISSUE DRESSING. 

An elegant, economical, and cleanly substitute 
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degree of stnmg^- DREw8MiTii M D 
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« Mr. T. B. Brown, Birmingham." 
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THE NEW BLUE DTE, « AZULINE.” 

For some months there has been a blue colour in the 
market which has caused an endless series of inquiries 
aa to its nature and origin. We have been at some pains 
to procure information about it, but, at present, to no 
purpose. One of our informants stated it to contain 
Prussian blue, but, as it leaves no residue on ignition, 
this is evidently incorrect. It differs from the aniline 
dyes in many particulars, not the least of which is its 
requiring the bath to be acidulated with sulphuric acid. 
This treatment with sulphuric acid has also to be resorted 
to after dyeing, to remove a reddish impurity which tena- 
ciously adheres to the goods, and can only be removed 
by acids. Some chemists have supposed it to be prepared 
from chinoline, but this appears to us very unlikely ; 
for, in the first place, chinoline blue M takes on ” with 
wool or silk with the roost extreme readiness, whereas 
azuline dyes wool with difficulty, but silk with tolerablo 
case. Azuline, moreover, resists the bleaching influence 
of light as well as indigo, whereas a piece of wool dyed 
with chinoline blue, and exposed to a brilliant light, 
soon begins to fade. In fact, azuline reminds one of 
indigo in more ways than one ; its solubility in 
methylated spirit is, however, quite contrary to our 
notions of an indigo colour. Any person wishing to 
know the shade of colour of a solution of azuline may 
get an idea of it by boiling aniline in a test-tube with a 
little indigo. The hot aniline dissolves iudigo, forming 
a solution having almost exactly the tint of the solution 
of azuline in methylated spirit. On cooling, the indigo 
crystallises out in beautiful coppery spangles. This 
method of crystallising indigo from a solution in boiling 
aniline does not appear to be generally known to 
chemists. 

The smell of some of the solutions of azuline seems to 
betray a tuny origin j but, considering the number of 
operations which a colour undergoes before its final 
solution in spirit, such evidence loses most of its value. 
We are aware that naphthalamine can be converted 
into a blue dye ; but our experience of it is, that it is 
fugitive, and in other respects unlike azuline. Never- 
theless, there was one peculiarity in a specimen of blue 
which we prepared from naphthalamine, reminding us of 
azuline : it bore the action of acide. Another property 
of azuline, which seems to remove it from the aniline 
dyes, is its comparative insolubility in cold water, and 
the complexity of the process required for dyeing it 
properly on wool or silk. The annexed formula, which 
accompanied a specimen of azuline imported from Paris, 
will show this complexity very forcibly : — 

Directions for Dyeing xcith Azuline on Silk. 

“ sointton. — The azuline is placed (in the cans, as 
delivered), for half-an-hour, in a water-bath, heated to 
about 1 zo°, and is well agitated from time to time. It 
is then filtered through a fine linen fabric, and the clear 
fluid is ready for dyeing. Great care should be taken to 
ascertain that all the colouring-matter is either dissolved 


or in suspension. What remains in the filter should be 
dissolved in methylated spirit, filtered and used up. If 
any colour still remains, again dissolve and filter ; for 
all, or nearly all, the colour will be dissolved in the fluid 
sent with it if due care is taken. 

u Drciair. — Dye in a bath slightly acidulated with 
sulphuric acid, and at natural temperature. Add the 
necessary quantity of azuline, in five or six successive 
portions, and after each addition of azuline work the 
silk quickly in the bath, and when the desired shade is 
obtained carry the bath to the boil by means of a jet of 
steam. Work the silk again well in the bath as it 
brightens the bluo. The bath, being then of a dirty red, 
is thrown away, and a new bath mode with boiling 
water, strongly acidulated with sulphnric add; work 
the silk in this, passing it through seven times. The 
blue is again improved by losing its red tint, Wash the 
silk in cold water, and then pass it through a soap bath j 
wash, and pass it through a warm bath, slightly acidu- 
lated with sulphuric acid. The silk is then wrung out 
and dried. 

“N.B. — The first bath should be oold to obtain uni- 
formity j the boiling water with sulphuric acid gives 
brilliancy to the colour. It is of the greatest importance 
that the directions for entirely dissolving the colour be 
attended to. One gallon will dyo about 3»lbs. of silk 
medium shades, or at abont za. per pound of silk." 

It will be seen, by the directions for dyeing, that 
azuline is only recommended by the inventor for silk, 
and, indeed, it is very troublesome to apply to wool. 
This, again is entirely unlike the characteristics of 
aniline ayes generally. 

Wo have written the above with the view of directing 
the attention of practical dyers and scientific men to 
azuline, chiefly with a hope that they will be able to 
throw some light upon its history. Although appear- 
ing to possess some valuable qualities, it is the least 
known of the many new dyes owing their existence to 
the recent progress of organic chemistry. 

Wo need scarcely say that wo shall be happy to 
receive communications upon the subject from any one 
who has real information to give. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


On a New Colouring Matter ( Rhamnoxanthuie ) 
extracted from the bark of the Buckthorn ( Rhamnus 
frangula), by T. L. PnirsoN, I’h.D., Member of the 
Chemicul Society of Paris, $>'. 

In the year 1858 I discovered, by accident, in the bark 
of the buckthorn (Rhamnus frangula) a very remark- 
able colouring matter. Upon plunging into water, the 
little baskets in which the butter of Brittany is sold at 
Paris, I observed that the wood of which these baskets 
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On a New Colouring Matter. 
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are constructed communicated to the water a vivid 
yellow tint, which finally became red, and then brown. 

At first I was inclined to believe that the colouring 
matter came from the butter, which had probably been 
tinted with some well-known yellow dye in order to 
improve its appearance. I soon convinced myself, how- 
ever, that this was not the case, and that the colour 
came from the wood of the baskets. The first thing to 
be done, therefore, was to ascertain with what species of 
wood the little butter baskets were constructed. It was 
not without much difficulty that in the course of three 
weeks I found that the wood in question was evidently 
that of the buckthorn (. Rhamnus frangula). 

Jn fact, when the branches of this shrub were plueed 
in water, the liquid took the same yellow tint obtained 
with the fragments of basket, and those of the purga- 
tive buckthorn, It. catharticus, coloured the water in a 
similar manner. 

In the next place I endeavoured to ascertain in what 
part of the tree this colouring matter was lodged, and I 
found that it occupied the cells of the layers of liber and 
the vessels of the medullar tube. In no other parts of 
the plant could I detect it. It is easily recognised with 
the naked eye in these two places upon the dried 
branches, but in the living shrub recourse must some- 
times be had to re-agents in order to render its presence 
evident — which, however, never fails to be the case. 
Moreover, I found that if the branches be submitted to 
maceration for some days, their whole structure is im- 
bibed with the colouring matter, which appears to prove 
that in the living plant the latter exists in solution. 
I then isolated the colouring principle in the manner 
hereafter described, and submitted it to a detailed 
examination. 

Finally, it was necessary for mo to ascertain if any 
other chemist had ever observed this same colouring 
principle, and, after having gone through a great many 
publications, I at length found that M. Buchner, a 
distinguished chemist of Munich, had extracted a yellow 
colouring matter from the bark of the root of lihamnus 
frangula, to which substance he had given the name of 
rhamnoxanthine, and which was evidently the same 
substance I had extracted from the bark of H. frangula 
and JR. catharticus. His observations were rt corded in 
u short note published in the Journal de Pharmacie et 
dv L'himie, lor October, 1853. I published a slight 
account of this substance, under the name of llhamno- 
xanthiuo, in the Journal de Pharmacologic et de Mede- 
cine, of Brussels, in 1858, and I afterwards found that 
rhamnoxanthine had also attracted the attention of M. 
Cassclmaun in the same year, who published a note upon 
it in the Journal de Pharmacie et de Chimic. 

'lhe results of the observations of these chemists have 
been generally confirmed and completed by my own, 
and will be reported in the present paper, with my 
expci inicnts. M. Buchner observed that some bark 
taken from the root of It. frangula had communicated 
to the paper in which it was enveloped a bright yellow 
tint, and that the inner side of the bark itself was 
covered with a quantity of small brilliant crystals of a 
golden yellow. M. Buchner then extracted the colour- 
ing matter fiom the root by exhausting its bark with 
ether, or by treating with ether the alcoholic extract 
obtained fiom the bark of the root. In these circum- 
stai o s, however, the colouring matter retains obstinately 
a little greuse, which it is difficult to separate entirely 
by repeated ciystallisation from ether. 

- I obtained rhamnoxanthine from the burk of It. 
f rangula and It. catharticus in a somewhat different 


manner. The branches were plunged into sulphide or 
carbon, where I allowed them to remain for three of 
four days. The liauid, which at the end of that time 
had acquired a golden yellow colour, was evaporated to 
dryness at the ordinary temperature of the atmo- 
sphere, and the residue treated with alcohol, which 
dissolved the colouring matter and left behind a peculiar 
greasy substance of a brown colour. The alcoholic 
solution was evaporated to dryness, and the residue dis- 
solved in ether, which, by spontaneous evaporation, left 
crystals of rhamnoxanthine. Thus obtained, rhamno- 
xanthine is insoluble in water and in diluted acids ; it is 
soluble in ammonia and the alkalies, in alcohol, ether, 
and sulphide of carbon. Water precipitates it from 
these last three solvents ; it can also be dissolved in fixed 
oils by means of heat, in benzin, and in essence of tur- 
pentine. With concentrated sulphuric acid it presents 
some curious phenomena, which I shall refer to pre- 
sently. Nitric acid converts it into oxalic acid at a 
boiling heat, at the same time, according to M. Cassel- 
monn, a new acid is produced, to which he has given the 
name of nitrofrangulic acid, of the composition of which 
I shall speak further. 

When heated quietly with a spirit-lamp rhomnoxan- 
thinc melts at about 150° C. ; at the same temperature it 
sublimes, without decomposition, almost completely; 
but when heated in a tube, more or less is always car- 
bonised, whilst the rest is converted into a vapour of an 
agreeable odour, which condenses itself in quadrangular 
microscopic lamellie, or in oily drops, which crystallise 
on cooling. It can be thus obtained directfy from 
the extract of the bark procured by sulphide of carbon, 
alcohol, or ether, in a sufficiently pure state. Upon 
analysis, rhamnoxanthine has given me the following 
results : — 

1. n. Theory. 

Carbon . . . 56-97 56-88 57-1 5 

Hydrogen . . 4-80 4-91 4*76 

Oxygen ; . — — 3 8 -09 


I 00-00 

whence we mny deduce the formula, C,;H*O t , which 
corresponds also with the results obtained by M. Caste 1- 
mann. 

Ammonia dissolves rhamnoxanthine, giving a magni- 
ficent purple solution ; potassa and soda have a similar 
action, but the colour they produce is not quite so 
delicate. With alkaline carbonates the solution obtained 
is of a reddish-brown. These combinations with the 
alkalies arc destroyed by acids, and the primitive yellow 
substance is regenerated. By these reactions the colour- 
ing matter of which I speak resembles somew hat certain 
other yellow principles which have not been particularly 
studied. Moreover,! think I have detected the presence 
of rhamnoxanthine in several other plants, but have not 
yet completed my researches on this subject. 

When concentrated sulphuric acid is poured upon 
rhamnoxanthine, this substance undergoes a very 
remarkable change. It immediately loses its golden 

J ellow colour, and becomes of a bright emerald-green. 

have observed the same striking phenomenon to take 
place with the yellow colour of leaves in autumn, and 
with the yellow colouring matter of the orange. If the 
action of concentrated sulphuric acid be allowed to con- 
tinue, the fine green colour disappears, passing into a 
purple hue which dissolves in the acid. Water, and 
solutions of alkalies, appear to regenerate the primitive 
yellow. I have not examined particularly the combina- 
tions which take place with sulphuric acid, but the pro- 
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duction of tho green emerald colour in these circum- 
stances appears liable to useful applications. 

By eremacausis, or fermentation, rhamnoxanthine is 
decomposed, and transformed into a brown colouring 
matter, which I have not examined. The same change 
occurs when it is heated a little in concentrated acids. 
This brown colour, which is insoluble, Is likewise 
obtained when rhamnoxanthine is treated with a mixture 
of caustic soda and protochloride of tin, when it is 
precipitated ns a laque : it can also be formed by putting 
rhamnoxanthine in contact with nascent hydrogen. It 
is obtained invariably of the same fine brown tint by 
means of protochloride of tin and caustic soda, the liquid 
which contains the mixture being heated nearly to ebul- 
lition. When treated with hot nitric acid, rhamnoxan- 
thine is oxidated and converted into oxalic acid. At 
the same time, a new acid is formed, which has been 
examined by M. Cassclmann, who has called it nitro- 
frangulic acid. 


This product, submitted to analysis, gives : — 
Carbon . . . iyo 

Hydrogen . . . 1 *9 

Nitrogen . . . 11 '4 

Oxygen . . . 477 


lOO’O 

which corresponds nearly with tho formula : — 
C„H|Az,O ir 

This product is soluble in alcohol, from which it crys- 
tallises in yellow crystals, which easily detonate when 
heated ; it is also soluble in boiling water and in alkalies, 
to which it gives a purple colour. 

With oxides of magnesium, zinc, aluminium, tin, lead, 
&c., rhnmnoxnnthinc forms luqucs, the tints of which 
may be varied to a great extent. Thus, if the branches 
of R. fr any ala be plunged into a weak solution of 
ammonia, the colouring-matter is dissolved, giving a 
red-purple liquid ; if, then, the ammonia be saturated 
with citric acid and magnesia added, a beautiful violet- 
coloured laque is obtained. Again, on adding proto- 
chloride of tin to tho yellow decoction obtained by 
macerating the branches in water - , and precipitating with 
carbonate of ammonia, a brown-yellow laque is obtained, 
which sulphuric acid converts into a chocolate laque. 
Other brown, red, and yellow laques maybe procured in 
a variety of manners. 

When exposed to the damp, the wood of 11. franyula 
and R. catharticus becomes gradually purple, which is 
probably owing to a formation of ammonia by putre- 
faction . 

On attempting to dye stuffs with rhamnoxanthine, I 
found that this colouring-matter has a greater affinity 
for silk and wool than for cotton. But fine goldcn- 
ycllow and purple dyes can bo obtained by the use of 
mordants, and, in the hands of an experienced dyer, 
rhamnoxanthine may one day become a useful product. 

In conclusion, I will 6tatc that this substance probably 
exists in other plants ; it resembles very closely the 
chrysophanic acid obtained from the lichen Parmelia 
parielina, and which is supposed to exist in the root of 
rhubarb. 


On Certain Reactions of Salts of Iron — Separation of 
Uranium and Iron , by M. F. PlSANI. 

Until the present time the property of impeding certain 
reactions has been attributed almost exclusively to non- 


volatile organic acids, such as tartaric acid ; but it has 
lately been remarked that, in certain coses, oxalic acid 
possesses the same property. Thus, it is known by a 
recent experiment that its presence prevents the blue 
precipitation of salts of iron by ferrocyanide of potas- 
sium. The following arc some analogous facts which I 
have observed : — 

Malt* of Iron. — If to salts of iron, as neutral ns 
possible, acetic acid and an excess of oxalate of ammonia 
are added, tho solution preserves its yellow colour, and 
docs not become red, ns is generally the case in the 
formation ofacetateof iron. From this solution phosphate 
of soda does not precipitate phosphate of iron ; but 
ammonia, as well as the ammouiacul sulphide, separate 
from it, as usual, all tho iron. The liquid is not more 
coloured if, instead of acetic acid, acetate of soda is 
employed ; but it then precipitates by phosphate of soda. 
To obtain these reactions, oxalate of ammonia must l>c 
added to the solution of iron, so that its colour changes 
from yellow to green -yellow. 

Mult* of Vruninm. — In the presence of oxalate of 
ammonia nitrate of uranium docs not give a red precipi- 
tate by ferrocyanide of potassium. In my paper on the 
estimation of uranium I stated that it could be precipi- 
tated by phosphate of soda in an acid liquid ; but it 
must be remarked, that if oxalate of ammonia is first 
added to tho solution, phosphate of soda gives no pre- 
cipitate. If ammonia is added to it, all the uranium is 
separated in the state of phosphate ; but if phosphate of 
soda has not been added, the precipitation by ammonia is 
incomplete. What remains can be precipitated only by 
the addition of phosphate of soda. 

Mult* of Aluminium. — When oxalate of ammonia is 
present in great excess, alumina is not immediately 
precipitated by ammonia nnd animoniacal sulphide ; but 
in a certain time, according to its proportion, alumina 
is precipitated, especially by the aid of heat. If we 
have to treat phosphate of alumina it is even possible 
to recognise phosphoric acid in the solution by a salt of 
magnesia ; but this plan is not to be recommended, for 
it will probably precipitate os quickly as the alumina. 
Thus, for salts of aluminium oxalic acid fulfils but for a 
short time the purposes of tartaric acid. 

M«>purutlon of Cranium untl Iron. — When, OS is 
generally the case, carbonate of ammonia is employed 
for this separation, it is well known that some iron is 
always dissolved with the uranium. The following is, 
however, a method for rendering the separation 
complete: — As oxide of uranium in solution in carbo- 
nate of ammonia does not precipitate by animoniacal 
sulphide, wc have only to add to the liquid, separated 
by filtration with oxide of iron, several drops of tho 
latter rc-agent to eliminate from it in the state of sulphide 
the small quantity of iron which has been dissolved. 
After filtering again, wo get a liquid containing all the 
uranium without any trace of iron. — Comptes-licndus. 


On Certain Properties of the Platinum Metals, 
particularly Ruthenium, by Dr. C. C’LAL'3. 

(Cbnlinuol from prgt 195.) 

The platiniferous metals constitute a well-marked group 
of analogous metals, the characteristics of which are 
based on the following properties : — 

1. These metals have nearly the same atomic number. 
2. Their characteristic double salts, allied in composition, 
are isomorphous. 3. These metals, particularly when 
in a pulverulent condition, exert a great attraction for 
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oxygen. 4. Their oxides are reducible by hydrogen at 
the ordinary temperature— a phenomenon always accom- 
panied by a heat sufficient to make them red hot. 

Besides these common properties, these metals differ 
greatly from each other. The properties of some arc 
allied to those of the so-called “ noblo metals,” and 
particularly to gold. Others, while preserving some 
points of similitude to the noble metals, are still more 
allied to the electro-positive metals, iron and manganese. 

These metals may be arranged in two superimposed 
series, the suj>erior horizontal of which I designate the 
princijHil series (haupt reihe), because the metals which 
constitute it predominate in the various platinum ores. 
This series is characterised equally by an elevated atomic 
number and by almost tho same specific gravity, and by 
the circumstance that its isolated members aro particularly 
apt to form with chlorine the combination MCI-, which 
in its double salts with the chlorides of the alkaline 
metals maintains itself in the general type MCI + MCI , 
the crystalline form of which belongs to the tesseral 
system. The second horizontal series, which I call the 
secondary scries ( neben reihe), contains the remainder of 
the platinifcrous metals, which also possess almost 
identical atomic and specific weights, but have in this 
respect but half the quantities of the principal series. 
These metals readily unite with chlorine according to 
the type MCI or MX'lj ; their double salts, with the 
alkaline metals, have the composition M'Cl + MCI, 
aM'Cl + M-CI3 or 3M'Cl + M,C 1 3 . Their crystalline 
form does not belong to the regular system, but to other 
systems with oblique axes. 

* If we divide the isolated members of these two series 
by vertical lines perpendicular to the horizontal line, we 
shall have a grouping of pairs of metals resembling 
each other, which, excepting the characteristics men- 
tioned in tho horizontal scries, present in nil other 
respects, decided analogies, — groups in which each pair 
consists of a principal metal ( haupt tnetall) and a 
secondary metal ( neben metall), lu these pairs the re- 
semblance is very evident, as I have already shown with 
respect to two pail's, — ruthenium and osmium, rhodium 
and iridium, — a resemblance which I shall make more 
apparent in the present article. The analogy- of these 
metals, above all in their complicated combinations, 
extends so far, that not only are they alike in form, but 
their reactions arc identical. Is not the newly-discovered 
volatile hyperrnthenic acid another example in favour 
of this grouping ? Palladium and platinum also con- 
stitute an exceedingly characteristic pair; in fact, they 
appear to be exactly alike in all their combinations, in 
their ammoniacal bases, in their cyanurettcd combina- 
tions, &c. ; and the fact of palladium in solution pre- 
cipitated by cyanide of mercury is repeated by platinum. 
'Inis fact is already known, bnt not the circumstances 
under which the precipitation occm-s; these circumstances 
are the same as with palladium. 

In fact, platinum, like palladium, ought to be found in 
the solution in the state of chloride; if, as has been 
observed, cyanide of mercury precipitates a platinum 
solution, treated by an organic substance, this is not the 
direct consequence of the presence of the organic sub- 
stance, but rather because it determines the change from 
the state of platinic chloride to platinous chloride. 
Were it possible to prepare a solution of neutral chloride 
of palladium perfectly pure, and free from palladous 
chloride, it is very probuble that cyanide of mercury 
would produce no precipitate from it. It has already 
been remarked that of all platiniferous metals, platinum 
itself is the one most closely allied to the precious metals, 


particularly to £old ; palladium bearing a less striking 
resemblance to it, is allied to it through platinum, to 
which it bears so great an analogy ; and tins leads me 
to call this pair of metals, “ the pair at the negative end 
of the horizontal series." Theuualogy is still more decided 
at the positive end of this series, that is to say, between 
osmium and ruthenium, as between iron and manganese, 
which on their side resemble, in their mutual relations, 
those of the pairs of the platiniferous metals. The 
solutions of a composition like that of ferrate of potash 
and osrnitc of potash, are so much alike that they are 
undistiuguishablc by their colour. 

(To bo continued.) 


TECHNICAL CHEMISTRY. 


Notes on Benzoic Acid and some Benzoates, 
by John M. Maisch. 

(lencolr Acid. — When benzoin is treated for benzoic 
acid by Mohr’s process, it is necessary to graduallv 
increasc the heat, and if the process is continued until 
vapours cease to rise, tho sublimate generally contains 
a variable quantity of cmpyreumatic matter, to which it 
owes its odour, and which likewise imparts colour to the 
product. The acid ought to be free of colour, and to 
obtain it thus a second sublimation is often found neces- 
sary. Iu order to avoid this, it is well to have two paper 
hoods ready made to fit the subliming vessel, and remove 
the first before it has been requisite to raise the tempera- 
ture. At about 300° F. a quantity of benzoic acid may 
thus be obtained, which is perfectly white, of a high 
silky lustre, possessing but little of the cmpyreumatic 
odour, and, when dissolved in an alkali, atTording a 
colourless solution ; its appearance and chemical behaviour 
prove it to be far superior to the article usually met with 
in commerce. 

If the sublimation is now continued, the acid obtained 
subsequently is found to contain cmpyreumatic colouring 
matter, as the process proceeds ; it may be freed from it 
by a second sublimation. This increase of empyreumutic 
products in the sublimed acid is not owing merely to an 
increase of the temperature, but principally to the fac 
that the bibulous paper stretched over the vessel has 
become saturated with the same, and is unable to absorb 
and retain any more at the temperature to which it is 
exposed. If, during the process, the paper is replaced 
by a fresh piece, the acid sublimes as white as before, 
and with as little odour adhering to it. This empyreu- 
matic aroma is frequently considered essential for the 
medicinal value of the acid, and such careful treatment 
of tho balsam would therefore be inadmissible when the 
acid is to be used in medicine. But I believe that the 
product which lias been obtained by a slow sublimation 
at a low temperature, will, by its beauty and purity, 
fully repay for the little trouble incidental with its 
collection. 

Krnzoi*t«> of Soda. — When benzoic acid is almost 
neutralised with carbonate of soda, a colourless solution 
results, which, when sufficiently concentrated, yields, on 
cooling, small, thin needles, in star-like groups ; if 
somewhat further evaporated, the solution assumes a 
brownish colour, and may remain liquid for a day or 
two without separating any crystals. If still further 
evaporated, the crystals form very slowly- iu the syrupy 
liquid. They arc very long, needle-shaped, and commence 
to become opaque while still in contact with the liquid, 
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together with which they dry to an opaque mass without 
crystalline structure. When removed from the solution 
and rapidly pressed between bibulous paper, they 

S reserve only in some measure their original shape. The 
rown, syrupy liquid, ns obtained by evaporation, dries, 
to the last drop, to a white, opaque mass. Benzoate of 
soda is best obtained in crystals, by evaporating its 
solution only so far that on cooling it will just commence 
to crystallise, and to expose it gradually to a lower 
temperature. The crystals thus formed by cooling to 
3a 0 ore to be removed from the thin liquid, and rapidly 
dried by pressing them between folds of bibulous paper. 

Beniowtv of iron. — According to Trommsdorff and 
Berzelius, the ter-benzoate of iron is formed by dissolving 
recently-precipitated sesquioxide of iron in an aqueous 
solution of benzoic acid. The yellow needles are decom- 
posed by water and alcohol, leaving a basic salt behind. 

When a concentrated solution of benzoate of soda is 
added to the officinal solution of ter-nitrato of iron, a 
voluminous, orange-coloured precipitate is obtained, 
which is immediately thrown on a filter ; when the liquid 
has nearly all passed, a small portion of water is added 
to displace most of the ferric solution, and the precipi- 
tate is then allowed to dry, spread out upon a bnck tile. 
This was used for analysis. 

Five grs. were heated in a porcelain crucible ; a little 
water was first given off, then benzoic acid sublimed in 
small, white crystals. On increasing the heat, a brown 
liquid collected on the cover, which congealed into 
brown-coloured scales, having the empyreumatic odour 
and taste of benzoic acid. The residue was repeatedly 
moistened with nitric acid, and exposed to heat until 
vapours ceased to be given off ; it then weighed 0*85 grs., 
which is equal to 17 per cent. 

Ten grs. of the benzoate of iron was repeatedly treated 
with n large excess of ammonia, the sesquioxide of iron 
was well washed upon a filter, then washed into a tared 
capsule, and heated until it ceased to lose weight ; its 
weight was 1*6 grs. = 16 per cent. 

Into a glass tube, we ighing 48-1 grs., 3*08 grs. benzoate 
of iron were introduced, and exposed to the heat of a 
water-bath for half-an-hour. The loss was only about 
0*02. The tube was now introduced into a sand-bath of 
260°, and kept at this temperature until aqueous vapours 
ceased to be condensed in the upper part, it now weighed 
50-85 grs. The loss, therefore, amounted to 51-18 — 
50-85, = 0-33 grs., or 10-71 per cent. 

From these data, the following formula is calculated 
for this ter-benzoate of iron : — 


Fe. 0 , 

80 

1691 

16-50 

jC„It 4 O s 

339 

71-67 

7 1 -44 (hcc below) 

6HO 

5 + 

JI'42 

10-71 

Fe^Oj, 3 C u II 6 0 3 + 61 I 0 

473 

ICO-OO 



Ter-benzoate of iron, as thus obtained, is in a light 
powder, of a beautiful orange colour, permanent in the 
air, turning brown between 270° and 280° ; it fuses and 
yields when carefully heated at first pure benzoic acid, 
afterwards an empyreumatic liquid, of an acid reaction, 
which appears to be principally the same acid, and 
congeals in scales. Water and alcohol dissolve a portion 
of it, probably an acid salt, and leave a basic salt behind. 

Benzoic acid is scarcely used in medicine, except in 
paregoric, and occasionally in ointments; when taken 
internally, it is stated to act as a stimulant. Combined 
with iron, as in the above salt, it might perhaiw prove 
useful in the hands of the physician. The salt has very 
little taste, not at all ferruginous, and would certainly 


be preferable to the acid or the alkaline salts, which 
possess a marked acrimony. 

When the above ter-benzoate is desired, the directions 
above given for its preparation should be closely fol- 
lowed ; the filtrate from the precipitate separates in the 
course of two days, another precipitate, which dries 
upon the filter in a yellowish powaer, and in orange- 
brown scales, evidently a mixture of different compounds; 
and, after three weeks, more of the light powder is 
deposited. The drying is to be accomplished in thin 
layers upon a brick tile. 

Rihmioai« of Ammonia. — In order to determine 
as near as possible tho quantity of benzoic acid in the 
iron salt, tho above filtrate from the treatment of tho 
ferric benzoate with ammonia was evaporated, and kept 
at a temperature of below 190° F., until a dry mass 
remained behind and tho loss of weight ceased. The 
residue weighed 8-25 grs. ; it evolved ammonia when 
treated with an excess of caustic pot ossa ; and Wacken- 
r oder’s observation, which has been doubted already by 
Liebig, that on the spontaneous evaporation of a solution 
of benzoic acid in carbonate of ammonia, pure benzoic 
acid is separated in crystals, is thereby proven to be 
incorrect. Assuming the experiments of Berzelius, that 
a bibenzoate of ammonia is thus formed, to be correct, 
the above 71-67 per cent., or 7167 grs. of C,/H & 0 3 , 
would require of NH ,0 0-824 grs-, and of HO 0-285 grs., 
making tnc required whole weight of tho salt 7-167 + 
0-824 + 0-285 = 8-276, with which the actual weight of 
8-25 closely agreed. Accordingly, the formula for 
anhydrous bibenzoato of ammonia is calculated as 
follows : — 

NIIjO 26 9*96 

HO 9 3-45 

aC M H 6 0 3 226 86-59 


NII 4 0 , HO, zC u H 4 O s 261 ico-oo 

aud 8-25 grs. of bibenzoato of ammonia as found above 

contain = 7’«43675 g™- Ci»HjO s 7 »‘ 4?7 

per cent, of the above benzoate of iron. 

This experiment verifies, on the one hand, the above 
formula for tho neutral benzoate of iron, and tends to 
prove, on tho other baud, that an anhydrous bibenzoate 
of ammoniu remains behind on evaporating a solution of 
benzoic acid in ammonia, at a teuiperuture below 190°. 
The influence of a higher heat had not been tried. — 
American Journal of Pharmacy. 

Contributions to the History of Aniline : Production 
of u New Blue Dye-stuff (Paris Blue), by MM. 
Pkhsoz, V. De Lvtnes, and Salvetat. 

M. Hofmann, 1 while studying tho action of bichloride 
of carbon on aniline, was led to the discovery of a new 
base, to which he assigned the formula To 

purify and separate it from the matters mixed with it, 
it suffices to wash it in cold alcohol, and crystallise it 
once or twice in boiling alcohol. Thus treated, the base 
crystallises, the alcohol retaining in solution a substance 
of a magnificent crimson colour. 

Tho researches we have so long pursued on the colours 
derived from aniline, have led us to study the possiblo 
relations existing between the crimson substance dis- 
covered by M. Hofmann and the red dye-stuff discovered 
by MM. Kenard and Franc of Lyons, to which tho name 
of fuchsic acid has been given. We find that thcro is 
no analogy between these two substances; in fact, tho 
Lyons red substance is completely soluble in alkalies, 

> CompUt-RauiM, Soptember 20, 1858, Yol. xltil. p. 491. 
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in connection with which it appears in the light of a 
true acid ; it enters into combination with ammonia, 
potash, baryta, &c., and forms soluble combinations with 
these bases. These solutions, treated with acetic acid, 
serve to dye the purest shades. By grounding our pro- 
cess on the solubility of Lyons-red in alkalies, we have 
been enabled to extract this colouring matter from all 
the products employed in commerce under such various 
names. 

By strictly attending to the rules laid down by M. 
Hofmann, we have obtained, like this learned chemist, a 
viscous oil, gradually solidifying with a crystalline struc- 
ture, and we have proved that the alcohol which had 
served to purify the base ho investigated, remained 
crimsoned, the tint being more or less pure according to 
the circumstances under which the operation is con- 
ducted. 

\\ o have also ascertained that the product, insoluble 
in water, formed during the reaction, dissolves in hydro- 
chloric acid, and that the hydrochloric solution yields 
with potash a dirty red precipitate, solublo in alcohol, 
to which it imparts a rich crimson colour. In M. Hof- 
mann’s opinion this colouring matter is of the same 
nature as that just mentioned ; but we have been led to 
thiuk that it is not so, and that it is formed by the 
mingling of two principles, one blue the other red. 

’) his crimson substance, resisting the action of boiling 
alkalies, cannot be compared to fuchsic acid, and if, in 
M. Hofmann’s experiment, this acid could be produced, 
it would only be found in alkaline solutions, in which it 
exists but in infinitesimal quantities ; further, certain 
circumstances relating to bulk, temperature, or time are 
required to allow of the development or the preservation 
of this dye-stuff. 

In fact, by heating for thirty hours, the same mixture 
which yielded the very decided crimson tints, either in 
the soluble portion or the residue, we have seen that this 
coloration does not extend to the products obtained at 
the temperature of 180 0 . There is nothing surprising 
in this result, since wo have proved that a mixture of 
3 parts of solid fuchsine and io parts bichloride of car- 
bon, heated under the before-mentioned conditions, yields 
only clear yellow liquids ; all red matter disappears. 

Moreover, by moderating the temperature, the dura- 
tion of the experiment, and the respective proportions of 
aniline and bichloride of carbon, wc have produced sub- 
stances decidedly richer in colouring principle than those 
obtained by M. Hofmann. That the fuchsine exists is 
unquestionable, but the point is to seize upon it at the 
moment of its production. It is, moreover, accompanied 
by Hofmann’s ml substance, which predominates, and is 
distinguished from it by its insolubility in potash. 

W e have natural. y been led by these observations to 
know what should result on mixing, according to 
Hofmann s plan, anhydrous bichloride of tin and aniline, 
which forms Lyons red. 

Nine grammes of bichloride of tin and 16 grammes of 
aniline,, heated for 30 hours in a sealed tube, at about 
180 0 , yields, instead of red or violet, a very bright and 
pure blue, which requires only to be treated with water 
to dye animal fibres in beautiful brilliant tints. This 
blue, which resists acids, is deepened by feeble alkalies, 
and assumes a gooseberry-purple with concentrated 
alkalies. As its tint and purity arc not influenced bv 
artificial light, manufacturers will not fail to take advan- 
tage of it. Wc give it the name of " Paris blue,” and 
1 is another addition to the very remarkable series of 
Vol i”° ours derivcd from aniline.— Comptes-Rendm, 


PHARMACY, TOXICOLOGY, &c. 

Poisoning by Cyanide of Potassium, 
by E. R. SOUTHBY. 

Tjif. following is the history of a case as given me bv 
Mr. P. Belcher, the medical man called in on March 
23, 1861 : — 

“ Ann W., aged 17, a domestic servant in a photo- 
grapher’s household, hod been dead when seen by me 
about hnlf-nn-hour. Body getting cold, very livid, rigor 
mortis slightly perceptible in the legs ; a slight smell of 
brandy from the mouth ; tongue ecchymoscu at the tip. 
The following account was given by eye-witnesses of 
the attack : — 

“ Deceased had been slightly indisposed last evening, 
refused supper, and went to bed; came down in the 
morning apparently well, took her breakfast, but refused 
dinner; did her household work as usual till four o’clock 
in the afternoon, was then sent by her mistress into the 
portrait-room (immediately adjoining the dark room in 
which the chemicals were kept) to light the fire ; returned 
in a few minutes, and busied herself in getting the tea 
ready. Her mistress’ attention was now attracted by 
her extraordinary attitude. She stood with a fixed 
stare, face twitching, and her hands hanging down fiom 
the wrists ns if paralysed. Her mistress ran to her, 
caught her in her arms in the act of falling, and put 
her in an arm-chair. Now followed a severe attack of 
general convulsions, with froth from the mouth and nose-, 
supposed by her and other witnesses to be an epileptic 
seizure. Some brandy was administered, of which sbe 
swallowed a little with difficulty, and appeared for some 
time to be rallying; the convulsions, however, returned ; 
she suddenly stiffened her legs, gave a few gasps at long 
intervals, and died. The above attack seems to have 
lasted about twenty minutes, during all which time she 
neither spoke nor screamed. It appears, also, that the 
period from the time of her taking the poison— viz., 
when she was sent to the portrait-room till she was first 
seized — could not have exceeded ten minutes; so that 
the whole period from taking the poison till death 
ensued was between twenty-five and thirty minutes. 
Some additional evidence was elicited at the inquest. 
v >z. — that she had had a quarrel with her lover the 
evening before, and that one of the lumps of cyanide 
in his stock bottle was observed by her master to have 
had a portion recently broken off.” 

Post mortem Examination, by Messrs, P. and S. Belcher. 

“March 25. — Forty-one hours after death. — Rigor 
mortis continued. Integuments uncommonly fattv. 
Head : brain and membranes healthy; venous conges- 
tion. Thorax: Lungs healthy; heart enlarged; right 
side dilated, the walls thin, and those of the auricle 
translucent, except where crossed by the musculi 
pectinati; valves healthy. Left side* of the heart 
healthy. Abdomen : stomach distended with gas ; 
contained half-digested food, having only the usual 
smell. When removed from the body and opened, 
tho mucous membrane was found to lie in a state of 
intense inflammation, being generally very red, and 
easily peeled off with tho nail ; and in two pfaces on the 
cardiac portion patches of a dusky hue, about four 
inches in circumference, were seen. Other viscera 
healthy ; pelvic viscera, uterus and ovaries, healthy and 
, unimpregnated.” 
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Examination of the Contents of the Stomach. 

The contents of the stomach, amounting to about four 
ounces, consisted of a grayish, viscid fluid, with portions 
of undigested food floating in it. Reaction slightly- 
alkaline. 0 * 

About two ounces were acidulated with sulphuric acid 
and distilled in a glass retort till about half had passed 
over. During the distillation the smell of prussic acid 
was perceptible, but a good deal masked bv the stench 

About one drachm of the distillate was boiled with a 
little sulphide of ammonium till the smell of the latter 
had disappeared. On addition of a few drops of sesqui- 
chlonde of iron, the deep red colour of the sesqui- 
sulphocyanide of iron appeared, this colour disappearing 
completely on addition of a solution of bichlorido of 
mercury. 

Another drachm of the distillate was rendered slightly 
alkaline by solution of potassa, a small crystal of proto- 
sulphate of iron added, and the whole boiled. \ drop 
of scsquiehloride of iron solution was then added, and 
the mixture acidulated with hydrochloric acid. A blue 
colour was produced, disappearing on addition of solution 
of potassa in excess, and re-appearing on acidulating 
with hydrochloric acid. On standing for twelve hours, 
tne I russian blue was deposited. 

The residue left in the retort was evaporated to 
dryness, ignited till a greater portion of the carbon was 
driven off, and digested with hot distilled water, and 
the solution filtered. On addition of hydrochloric acid, 
alcohol, and bichloride of platinum, a yellow, crystalline 
precipitate, seen under the microscope to consist of the 
octahedra of the double chloride of platinum and 
potassium. r 

1 therefore concluded that the poison taken was cyanide 
ol potassium. J 

The above analysis was made about fifty-two hours 
after death. .No smell of prussic acid was perceived 
Clthcr immediately after death or during thepost mortem. 


PHYSICAL SCIENCE. 


LarUj Researches on the Sjtectra of Artificial Light 
from Different Sources. 

Some Experiments on Coloured Flames ,» by II. F. 
Talbot, Esq. 

Great progress has recently been made in investigating 

th« p,,per,; c .f light, yot of ttcm a £Sjg 

Z e r ,n ^ ° r i n T crfcctl I explained. Among these 
Scato flames, which not only appear very 

vanou 8 to common observation, but are shown by the 

J f “ l a tl pnsm t0 b * ? ntirel r diffi -‘ rent 111 n^ure 

out tiom another ; some being homogeneous, or onlv 

infinhp ln ° -° t nC f' n n of % bt ' otker8 consisting of an 
mte variety of all possible shades of colour. 

alcohol hy Dr - Hrcwstcr that the flame of 

non,, ’ u ted Wlth water » consists chiefly of homoge- 

SjJjS 0°nVf ay8 ' 011 , thU P r inci P Ic hcVoposed rile 
S advn , ? \ nio r hromatlc lam P* a ” d pointed out 

This rn * ? ges for , observations with the microscope, 
ms mu t b considered a very valuable discovery. The 

a!cohol° C “ amp, i ,lowtver > is weak unless the 
223 nn \ 3 : cr >\ la . rgc - 1 have - therefore, made 

the X lolKTF V° ° >ta,n a bn & hter iight, and I think 
follow ing is the most convenient method. A cotton 

1 From Urowatcr'a "Journal of Sclonco,” vol. v. 1816. 


wick i 9 soaked in a solution of salt, and when dried 
placed in a spirit-lamp. It gives an abundance of 
}cllow light for a long time. A lamp with fen of these 
wicks gave a light little inferior to a wax candle Us 
effects upon all surrounding objects was very remark- 
able, especially upon such as were red, which became of 
different shades of brown and dull yellow. A scarlet 
poppy was changed to yellow, and the beautifbl red 
colour of tho lobelia fulgent appeared entirely black 
1 ( ho wicks were arranged in a lino, in order ‘to unite 
heir effect for a microscope. A common blue glass has 
the property of absorbing the yellow light of this lamp 
however brilliant, while it transmits the feeble violet 
rays. If these are also stopped by a pale yellow glass 
the lamp becomes absolutely invisible, though a candle 
is seen distinctly through the same glasses. But the 
most remarkable quality of this light is its homogeneity 
which is perfect as far as I have been able to ascertain- 
I speak of the yellow rays, which form the mass of the 
light, and quite overpower the feeble effects of the blue 
and green. The origin of this homogeneous light 
appears to me difficult to explain. I h£ e f ou „d that 
the same effect takes place whether the wick of the lamn 

l *r P , ed U \ t ' C n T, iate ’ sul P hate > or carbonate of soda, 
while the nitrate, chlorate, sulphate, and carbonate of 
jmtash agree id giving a bluish-white tinge to the flame 
Hence the yellow rays may indicate the presence of 
soda, but they nevertheless frequently appear where no 
soda can be supposed to be present. 

2. Mr. llcrschel discovered that sulphur when burn- 
ing intensely gives a homogeneous yellow light To 
examine it, I inflame a mixture of sulphur and nitre 
behind a screen having a narrow vertical slit through 
which the flame could be seen. This opening, examined 
with a prism, gave a spectrum in which there was a 
very bright yellow line, indicating the combustion of tiic 
sulphur. I thought it a point of considei able interest to 
determine whether this yeMow ray was identical with 
that afforded by the flame of alcohol containing salt 
and with that view I placed such a flume behind the 
other then- light passing through the same opening, so 
that if the rays were ot a different nature two yellow 
lines should be seen in the spectrum ; but if identical 
then only one I found upon trial that the rays coin- 
cided, and I obtained a further confirmation of this bv 
inflaming the nitre and sulphur mixed up with a 
quantity of salt, the effect of which was not to produce 
a second yellow line in tho spectrum, but to increase 
greatly the brilliancy of the original one. The result of 
this experiment points out a very singular optical 
analogy between soda and sulphur, bodies hitherto 
supposed by chemists to have nothing in common 
3. Thcre are other means of procuring the same light, 

W i 'l- 1 l -? ha « b , r ! e . fl - v menUon - If a clean piece of 
platma foil is held in tho blue or lower part of a gas- 

flame it produces no change in the flame ; but if the 
platma has been touched by the hand it gives off a 
yellow light, which lasts a minute or more. If it has 
been slightly nibbed with soap, the light is much more 
abundant, while wax, on the contrary, produces none. 
Salt sprinkled on the platir.a gives yellow light while 
it decrepitates, and the effect may be renewed at pleasure 
by wetting it. This circumstance led me to suppose that 
the yellow- light was owing to the water of crystallisa- 
tion rather than to the soda; but then it is not easy to 
explain why the salts of potash, &c„ should not produce 
it likewise. Wood, ivory, paper, &c., when placed in 
the gas-flume, give off, besides their bright flame, more 
or less of tlus yellow light, which I have always found 
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the same in its characters. The only principle which 
these various bodies havo in common with the salts of 
soda is water ; yeti think that the formation or presence 
of water cannot bo the origin of this yellow light, because 
ignited sulphur produces the very same, — a substance 
with which water is supposed to have no analogy. 1 * * It 
is also remarkable that alcohol burnt in an open vessel, 
or in a lamp with a metallic wick, gives but little of the 
yellow light; while if the wick be of cotton, it gives a 
considerable quantity, and that for an unlimited time. 
(I have found other instances of a change of colour in 
flames owing to the mere presence of a suDstance which 
suffers no diminution in consequence. Thus, a particle 
of muriate of lime on the wick of a spirit-lamp will 
produce a quantity of red and green rays for a whole 
evening without being itself sensibly diminished.) The 
bright flame of a candlo is surrounded by the same 
homogeneous yellow light which becomes visible when 
the flame itself is screened. The following experiment 
shows its nature more evidently : — If some oil be dropped 
on the wick of a spirit-lamp, the flame assumes the 
brilliancy of a candlo, surrounded by an exterior yellow 
flame. This appearance only lasts until the oil is 
consumed. 

4. The flame of sulphur and nitre contains a red ray, 
which appears to me of a remarkable nature. "While 
examining the yellow line in the spectrum of this flame, 
I perceived another line, situated beyond the red end 
of the spectrum, from the termination of which it is 
separated by a wide interval of darkness. In colour it 
nevertheless differs but little from the rays which usually 
terminate the spectrum. It arises, I believe, from the 
combustion of the nitro, as the yellow ray does from 
that of the sulphur ; for I have sinco observed it in the 
flame of a spirit-lamp whoso wick had been soaked in 
nitre or chlorate of potash. It appeared that this ray 
was so distant from the rest that it might be less 
refrangiblo than any in Bolar light ; and I have been 
since informed by Mr. Herschel that he had already 
observed it in a similar experiment, and was impressed 
with the some idea. 

"With the hope of establishing this, I admitted candle- 
light and that of the nitre lamp, which I havo just 
mentioned, through the same aperture, and noticed how 
far this isolated red ray appeared beyond the spectrum 
of the candle. I then compared, in the same way, the 
light of the candle with that of the sun, and I found 
that the great intensity of the solar light lengthened 
the red end of the spectrum about as far ; so that I was 
obliged to leave the question undecided, as the faintness 
of the lamp prevented my comparing it directly with 
the sun. This red ray appears to possess a definite 
refrangibility, and to be characteristic of the salts of 
potash, as the yellow ray is of the salts of soda, although, 
from its feeble illuminating power, it is only to be 
detected with a prism. If this should be admitted, I 
would further suggest that whenever the prism shows a 
homogeneous ray of any colour to exist in a flame, this 
ray indicates the formation or tho presence of a definite 
chemical compound. An excellent prism is, however, 
requisite to determine the perfect homogeneity of a ray. 

5. Phosphorus inflamed with nitre gives a very 
brilliant spectrum, in which no colour appeals to be 
predominant or deficient It, therefore, resembles the 
spectra of ignited lime, platina, and other solid bodies, 
and differs totally from tho solar spectrum, in which 


1 It maj bo worth remark, though probably accidental, that tho 

•ptcihc gravity of sulphur is 1*99, or almost exactly (1 rice that of water. 


there are now known to be innumerable interruptions of 
light. And it is worthy of remark that no light has 
been hitherto discovered at all resembling that of the 
sun (when analysed with a prism), except the light of 
the other celestial bodies. 

6. The red fire of the theatres, examined in the same 
way, gave a most beautiful spectrum, with many white 
lines or maxima of light. In the red these lines were 
numerous and crowded with dark spaces between, besides 
an exterior ray, greatly separated from the rest, and 
probably the effect of the nitre in the composition. In 
the orange was one bright line, one in the yellow, three 
in the green, a very bright oue in the blue, and several 
that were fainter. Tho bright lino in the yellow is 
caused, without doubt, by tho combustion of the sulphur, 
and the others may be attributed to the antimony, 
strontia, &c., which enter into this composition. For 
instance, the orange ray may be the effect of the strontia, 
since Mr. Herschel found in the flame of muriate of 
strontia a ray of that colour.* If this opinion should 
be correct, and applicable to the other definite rays, a 
glance at the prismatic spectrum of a flame may show 
it to contain substances which it would otherwise require 
a laborious chemical analysis to detect. 

Loudon, March, 1816. 


On a Method of Obtaining Homogeneous Light of Great 
Intensity , 3 by H. F. Talbot, Esq. 

As it is a desideratum in optical science to procure 
perfectly homogeneous light of sufficient brightness for 
many important experiments, I am glad to be able to 
communicate a method which, in a satisfactory manner, 
supplies that deficiency. It is only requisite to place a 
lump of common salt upon the wick of a spirit-lamp 
and to direct a stream of oxygen gas from a blowpipe 
upon the salt. The light emitted is quite homogeneous 
and of dazzling brightness. If, instead of common salt, 
wo use the various salts of strontium, barytes, &c., we 
obtain the well-known coloured flames which are cha- 
racteristic of those substances with far more brilliancy 
than by any other method with which I am acquainted. 


On the Flame of Lithia ,* by H. F. Talbot, Esq. 

LlTniA and strontia are two bodies characterised by the 
fine red tint which they communicate to flame. Tho 
former of these is very rare, and I was indebted to my 
friend Mr. Faraday for the specimen which I subjected 
to prismatic analysis. Now, it is difficult to distinguish 
tho lithia red from the strontia red by the unassisted 
eye; but the prism displays between them the most 
marked distinction that can be imagined. The strontia 
flame exhibits a great number of red rays, well separated 
from each other by dark intervals, not to mention an 
orange, and a very definite bright blue ray. The lithia. 
exhibits one single red ray. Hence, I heiitate not to 
say t at optical analysis can distinyuish the minutest 
portions of these two substances from each other tcith as 
much certainty, if not more, than any other known 
method. 


* Edinburgh Trantactiem*, vol. ix. p. 456. 

* London ant/ Edinburgh Philotophieal Magazine and Journal of 
Sceince, Third Scries, 1833, vol ill. p. 35. 

* London and Edinburgh Philosophical Magazine and Journal of 
Science, Third Scries, 1834, voL iv. p. 114. 
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On the Flame of Cyanogen. 

For the opportunity of examining the optical charac- 
ters of this flame I am likewise obliged to the kindness 
of Mr. Faraday, who showed it both to Sir J. Herschel 
and myself at the Royal Institution. When viewed 
with a prism, this flame presents a very distinct and 
peculiar character, separating the violet end of the 
spectrum into three portions, with broad, dark intervals 
between. But the most remarkable fact is this, that the 
last of these portions is so widely separated from the 
others as to induce a suspicion that it may be more 
refracted than any rays in the solar spectrum, — a 
question which I should be glad to have the opportunity 
of deciding by direct experiment. This separate portion 
has a pale, undecided hue. I should hardly have called 
it violet, were it not situated at the violet end of tho 
spectrum. To my eye it had a somewhat whitish or 
grayish appearance. 


On Prismatic Spectra ,• by H. F. Talbot, Esq. 

It is much to be desired that an extensive course of 
experiments should bo made on tho spectra of chemical 
flames, accompanied with accurate measurements of tho 
relative position of the bright and dark lines, or maxima 
and minima of light which arc generally seen in them. 
The definite rays emitted by certain substances, as for 
example, the yellow rays of the salts of soda, possess a 
fixed and invariable cnaracter, which is analogous in 
some measure to the fixed proportion in which all bodies 
combine, according to the atomic theory. It may be 
expected, therefore, that optical researches, carefully 
conducted, may throw some additional light upon 
chemistry. Some experiments which I formerly made 
upon this subject will be found in *• Brewster’s Journal,” 
for 18*6, vol. v. p. 77. In addition to tho substances 
there enumerated, as giving a peculiar optical character 
to flame, I have found that the salts of copper are 
exceedingly remarkable. They give spectra so covered 
throughout with dark lines as to resemble in that respect 
the solar spectrum. Tho flames of borocic acid and 
nitrate of barytes also possess somewhat of a similar 
character. The most convenient way of obtaining bril- 
liant spectra of these substances is to deflagrate them 
with chlorate of potash ; but this is attended with tho 
inconvenience that tho spectrum produced by the chlorate 
is seen in conjunction with tho other, and an allowance 
must be mado accordingly. Another good method is to 
sprinkle the substance in powder on the wick of a spirit- 
lamp, and direct a current of oxygen upon it. With 
regard to the accurate measurement of tho lines, it 
requires the use of very superior apparatus. 1 have 
sometimes made approximate measurements by fixing a 
divided scale transversely to the linear aperture through 
which tho light of the burning body was observed. 
This aperture was then expanded by the prism into a 
spectrum parallel to the scale, by means of which it 
could then be measured. An objection may, perhaps, 
occur to the reader, that tho ecalo would thus be as much 
refracted as the light itself, aud therefore could not servo 
to measure it ; but this difficulty was avoided by a simple 
contrivance, viz., by illuminating the scale with homo- 
geneous light. 

Spectra of Various Galvanic Flames. — Silver leaf, 
deflagrated by galvanism, gave a spectrum with several 


1 London and Edinburgh Philtnophical Magazine, and Journal of 
Scirnct, Third Series, i>j6, vol. ix. p. j. 


definite rays, among which two green rays appeared to 
me to possess nearly the same tint, although differing in 
refrangibility. Gold leaf and copper leaf each afforded 
a fine spectrum, exhibiting peculiar definite rays. The 
effect of zinc was still moro interesting; I observed in 
this instance a strong red ray, and three blue rays, 
besides several more of other colours. These experi- 
ments were made in the laboratory of the Royal Insti- 
tution, in June, 1834. 
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On the Nature of the Deep-tea Bed, and the Pretence of 

Animal Life at vatt Depths in the Ocean, by Dr. G. C. 

Wallich. 

Our first clear glance at the floor of the ocean may be 
said to date from the period at which submarine telegraphy 
was first undertaken. For although the depth of the sea 
has been approximately ascertained over widely extended 
areas, in the course of the various surveys conducted 
under the auspices of the British, the United States, and 
the Dutch Governments, hardly any previous attempts have 
been made systematically to investigate the characters and 
composition of its bed. In the absence of any special 
object, such attempts would have been far too costly and 
difficult to be practicable. It has been ascertained, how- 
ever, that the floor of the ocean is but the reflex, as it were, 
of the dry land ; that it is in no place unfathomable ; that 
along its deeper portions certain muddy deposits are to be 
met with, in many cases, made up more or less entirely of 
minute calcareous shells belonging to oneof the most simple 
order of beings with which we are acquainted ; and that 
together with these nre also to be found, but in, compara- 
tively speaking, small quantity, the minute flinty skeletons 
of other organisms derived both from the animal and 
vegetable kingdoms. But no conclusive evidence has been 
produced to show whether any or all of these organisms 
normally lived and perished, at the profound depths from 
whence they were obtained by the sounding lead ; or 
whether, having inhabited distant, and perhaps shallower 
seas, their dead remains alone, after being transported by 
currents, or other agencies, had gradually subsided into 
the deep hollows of the ocean. Taking into consideration 
the very important part played by these organisms in the 
structure of the earth's crust, that vast strata have in ages 
gone by been built up of them, and that similar strata are 
at the present time being deposited along the beds of 
existing seas, the investigation of these questions becomes 
of the highest consequence, as bearing on the successful 
establishment of ocean telegraphy. 

The distribution of animal life in the upper waters, of 
the sea is determined by climate, by the composition of its 
waters, the nature of its bed, and its depth in any given 
locality ; the last of these items necessarily involving the 
relative degrees of temperature, light, aeration, and 
pressure, as compared with those to be met with near the 
surface. Of these conditions climate exercises a very 
powerful influence ; for it is found as we advance from the 
equator towards the poles that a gradual diminution takes 
place, not only in the number of types met with, but of 
the varieties ranged under those types. It has been main- 
tained, that in order to compensate for the diminution in 
the number of generic forms, tho number of individuals of 
each species is much augmented. Although this law holds 
good as regards tho higher orders, it can hardly be said to 
do so in the case of the lower ; for the vast assemblages of 
these lower forms met with on the surface of the sea in the 
tropics, are in qo wise less extensive than those met with 


Digitized by Google 


264 


{ Chrxicax New*, 
April Z7, 1861. 


Royal Institution of Great Britain. 


in high latitudes. It will be found that the lower the grade 
of being, the more equally balanced will be ita distribution, 
at the extremes of the globe ; inasmuch as the greater 
tango in depth commanded by these lower forms renders 
them less amenable to conditions which are variable from 
being dependent on atmospheric changes. 

The composition of the waters of the ocean Is well 
known to become much more equable at great depths; and 
it therefore, exercises a far less marked influence on the 
presence of animal life than it docs at the surface. The 
same causes which equalize the temperature in so remark* 
able a manner as the depth increases, are effective in equal- 
izing the relative proportions of the various ingredients 
that enter into the composition of sea water, in all latitudes. 
For, whilst the surface stratum is subject to dilution with 
fresh water, from various sources, the greater the depths, 
the less subject can the waters be to this influence, and the 
less can it operate in modifying the distribution of the 
organisms that frequent them. 

Oxygen is essential to the presence of animal life — with- 
out it animal life ceases. To air-breathing, as well as 
water-breathing creatures a due supply of this gas is in- 
dispensable ; the function of respiration, no matter whether 
erformed by lungs, as in man and the higher orders, or 
y a simple process of absorption and exudation through 
the general surface of the body, as in some of the lower 
forms, being, in every instance, essentially that process 
whereby oxygen is received into the system in exchange 
for carbonic acid which is given off. But although oxygen 
enters largely into the composition of both atmospheric air 
and water, the supply of this clement is not obtained, in 
the case of creatures inhabiting the sea, under ordinary 
circumstances, from its decomposition, but from a certain 
portion of atmospheric air present in water in a state of 
solution. Most gases are absorbed by water. Under 
pressure, the quantity absorbed is much increased, as is 
seen in the familiar case of soda-water. It should be 
borne in mind, however, when tho fact is applied to 
the occurrence of animal life at great depths in ths 
sea, that in order to produce the absorption of atmospheric 
air, its contact or mixing together at the surfaoc by the 
action of wind and wave is necessary, and the effect of 
this operation can only extend to a limited depth, unless, 
as has been assumed by some of our highest authorities, 
the lower strata of sea water, being subject to increased 
pressure, become capablo of holding iu solution a greater 
quantity of oxygen ; and, by robbing the superincumbent 
strata of that which they contain, gradually become 
saturated with it. Should this view be correct, there must 
be a point at which the maximum amount of oxygen, which 
sea water can absorb, is permanently present in it. But, 
inasmuch as the vegetable cell, simple though it be in 
structure, can eliminate carbon from the medium in which it 
lives, it is not unreasonable to assume that the lowest forms 
of animal life, even where no specialized organs are 
traceable, may, in like manner, be able to eliminate oxygen 
directly from the water around them. 

The temperature of the sea is materially influenced by 
the climatic conditions of different latitudes ; and, of course, 
exercises a powerful effect both on the distribution and 
abundance of the higher orders of living beings present in 
its waters. But, as has been shown, this influence is not 
manifest, or at all events, not so manifest in the lower 
orders, for at great depths the variability of the temperatue 
is reduced within very narrow limits in all latitudes. 
Now the higher orders of oceanic creatures inhabit only 
the surface waters, never sinking down to extreme depths. 
In the case of some of the lower forms, on the other hand, 
a very extended pathymetrical range exists, putting out of 
the question those which constantly dwell on the sea bed 
itself, of which I shall presently have to speak. 

11 v. C m ‘} ,incr > Light, or rather the absence of it, can 
hardly be said to determine, in any important degree, the 
distribution and limitation of the lower forms of animal 


life. Light is not essential even in the case of tome of 
the higher orders. A large class of creatures, both 
terrestrial and marine, possess no true organs of vision, 
although there is good reason for believing that they do 
possess some special sensory apparatus, susceptible to 
the influence of light ; whilst certain creatures, whose 
habitation Is in subterranenu caves or lakes, as in the 
Magdalena caves, near Adelsberg, and the Qrcat Mammoth 
caves in Kentucky, cither possess no organs of vision, or 
possess them in so rudimentary a state, as to prove clearly 
that the absence or imperfect development of this sense 
may be compensated for by the higher development of 
other senses. 

It is impossible at present to say to what depth light 
penetrates in the sea. The photographic art will, no doubt 
one day solve the problem. But it is almost certain that 
a limit is attained, and that moreover long before the deep 
recesses gauged by the sounding machine are reached, 
where the light-giving portion of the ray cannot penetrate 
even in its most attenuated condition ; and yet, as shall 
hereafter be shown, creatures have been found down in 
those profound and dark abysses, whose colouring is as 
delicate and varied as if they had passed their existence 
under the bright influence of a summer sun ! 

Pressure is the last condition which has to be noticed. 
Although undoubtedly a highly important one, I hope to 
bo able to prove that it is not of essential value as hu 
heretofore been laid down, in determining the final limit 
of animal life in the sea. 

It is almost needless to state that at the sea level there 
exists a pressure of 15 lbs. on every square inch of surface, 
due to the weight of the atmospheric column resting upon 
it ; and that the pressure on the successive strata of water 
in the sea, as tho depth increases, is infinitely in excess of 
this, inasmuch as a column of water only 33 feet in height 
is capable of counterbalancing the'entire atmospheric column, 
which extends to a height of about 43 miles. Accordingly, 
for every 33 feet of descent in the sea, putting out of con- 
sideration the effect of the superincumbent column in 
actually diminshing the bulk of the portions beneath by 
augumenting their density, there is an additional 15 lbs. 
At gTeat depths, therefore, the aggregate pressure becomes 
stupendous. As is well known, pieces of light wood let 
down to a depth 1300 or a 000 fathoms, become so com- 
pressed and surcharged with water as to be too heavy to 
float. But there is a fallacy in this experiment ; for the 
contraction of tho woody fibres and cells is a necessary 
consequence of their submission to an amount of pressuro 
so enormously in excess of that under which they originated. 
With organisms which have been developed, from first to 
last, under tho full operation of any given amount of 
pressure, the result would not be of this nature ; for the 
equalization of the pressure within’and without their entire 
structure, although it might possibly exercise some definite 
effect in determining their shape, sixe, or even functions, 
cannot, I submit, operate in causing the creatures living 
under it to experience any more detrimental results than 
we experience from the 15 lbs. on every square inch, or 
about 14 tons, on the general surface of our bodies near 
the sea level. 

It can scarcely be wondered at that under such apparently 
extraordinary conditions, the maintenance of life, even in 
its least developed aspects, should have been deemed 
absolutely impossible at extreme depths ; and that it shoutyl 
have been almost unanimously recognized as an axiom, 
that at a depth of 400, or, at most, joo fathoms, life, 
whether animal cr vegetable, must be extinct. The fact is 
unquestionable that as wo descend beyond the first 
hundred fathoms, the traces of life become more and more 
remote ; and it is probably owing to this gradual diminu- 
tion in the number of animal forms, as the depth exceeds 
this limit that it has been assumed, rather as a matter of 
theory than of observation, that a point is speedily reached 
at which all the conditions essential to life are extinguished. 
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This view has also derived support from the idea that 
•• animal life depends on the previous existence of 
vegetable life.” Ia the case of the higher orders of the 
animal kingdom, the law, no doubt, holds good. Not so, 
however, in the case of the lower. The conditions essential 
to the perpetuation of the one are not essential to the 
perpetuation of the other. Thus, light is indispensable 
for the healthy respiration and growth of the vegetable. 
The animal can, on the other hand, respire as freely 
in the blackest darkness as in the broad glare of day. 
And this is, no doubt, the reason why vegetable life in 
the ocean attains its final limit in depth so much sooner 
than animal life. And yet, considering how very un- 
expectedly animal life has been proved to exist deep down 
in the ocean — as I shall immediately show far removed 
beyond those conditions which had hitherto been considered 
indispensable— -we ought perhaps to pause before we assert 
that the same plastic skill which has so constituted certain 
creatures as to admit of their inhabiting the deep abysses 
of the ocean, may not, in like manner, have so constituted 
some of the vegetable organisms as to be capable of living 
under similar conditions. 

The Foraminifera are the organisms to which reference 
has been made as performing so very important a part in 
the formation of certain strata on the earth's crust. They 
occur abundantly in all existing seas. They are to be met 
with in a fossil state, not only in chalk, but in almost all 
marine sedimentary strata ; as for instance, in the hard 
limestones and marbles. The recent Foraminifera may 
therefore be looked upon as the oldest living representatives 
of any known class of organisms. 

In the mud or “ooze,” as it has been termed, which is 
brought up from great depths in many parts of the open 
sea, immense assemblages of Foraminifera arc to be met 
with, chiefly belonging to one species however. In the 
absence of examinations conducted immediately on their 
being brought up to the surface by the sounding machine, 
it is not surprising that the question as to their occurrence 
in a living, or only in a dead state, should have remained 
undecided. Most of the authorities who have written on 
the subject being of opinion that they do not live at great 
depths, but that their shells and remains have drifted to 
the positions in which they were found from shallower 
waters, or have subsided from the upper strata of the 
ocean. Professor Huxley was one of the very few who 
leant to the more correct opinion ; he having declared, 
that although far from regarding it as proved that the 
Globigerina (the species referred to) live at these depths, 
the balance of probabilities seemed to him to incline in 
that direction. Other writers have offered surmises on the 
subject ; but there, in the absence of anything like sub- 
stantial proofs, were, of course, only estimated ut what 
they were worth. 

The difficulty is how to determine the point conclusively. 
For it seems legitimate to infer, that if these organisms are 
specially adapted to exist under conditions differing so 
widely from those present at or near the surface, the very 
circumstance of removing them from one set of conditions 
to the other, would inevitably destroy their vitality, and 
perhaps their normal s'ructure, before it could become 
practicable to subject them to microscopic analysis. Nor 
is the difficulty' an imaginary one. For, taking into con- 
sideration the entirely altered circumstances in which 
these creatures must find themselves placed when brought 
to the surface, locomotion, or even the protrusion of their 
filamentary appendages, could hardly be expected. The 
mere existence of the fleshy parts within their shells, nnd 
that too in an apparently recent condition, affords no proof, 
inasmuch as the great quantity of saline matter present in 
sea-water, and especially at great depths, would of itself 
alone account for their perfect state of preservation. 

During the recent survey of the North Atlantic, I 
found that in certain localities, where the Globigerina 
deposit was of the purest kind and in the greatest plenty, 


the specimens from the immediate surface stratum of the 
sea-bed alone retained their normal appearance, both as 
regards the perfect state of the sarcodic contents of the 
shells and the presence of the pseudopodia. The latter 
organs were never seen by me in an extended condition ; 
but in the specimens alluded to, and in those only, occurred 
as minute bosses, resembling in shape the rounded rivet- 
heads on boilers, closely appressed to the external surface 
of the shell ; whereas, in specimens from the substratum, the 
colour was much duskier, and these bosses were absent. 
And further, in these pure deposits the shells were to be 
found in every gradation, from the single chamber, of 
microscopic minutones, hyaline transparency, and extreme 
thinness, to the dense Zeolite-like structure of the many- 
chambered mature shells, which are large enough to be 
readily distinguished by the naked eye. These facts, 
when taken in conjunction with the entire absence of the 
varied remains of other organized structures found in 
localities where the Globigerina} are only scantily repre- 
sented, afford, as I conceive, all but the direct proof, which 
can only be arrived at on witnessing locomotion, or the 
protrusion and retraction of the pseudopodia of the 
organisms in question. 

Most fortunately, as it happened, this collateral 
evidence was rendered doubly conclusive by other proofs 
of a most unexpected and interesting kind. Before 
entering on these, I may state that the substratum, spoken 
of ns differing in aspect from the immediate surface-layer, 
is nevertheless identical in composition ; the difference in 
colour aiising simply from decuy. It contains no living 
Foraminifera; for the minute particles of mutter becoming 
gradually condensed and aggregated together by molecular 
affinity, nnd the enormous superincumbent pressure exert- 
ing itself only in one direction, that is, vertically, its 
permeability by fluids i9thus completely destroyed, nnd it 
is compacted into a dense mass of far too unyielding a 
nature to admit of its being traversed by living creatures 
of any kind. As the Foraminifera die off, their shells and 
decaving contents, together with the minute particles of 
amorphous matter associated with them, go to build up 
the calcareous strata of the earth’s crust. I would mention, 
that in order to determine whether the Globigerina live as 
free floating forms in the mid strata of water, I attached 
a small open-mouthed bag, at about 200 fathoms from the 
extreme end of the sounding line, in a locality where the 
species was most abundant in the deposit, and brought it 
up through nearly 5,000 feet of water without securing a 
single shell. 

But by far the most important nnd interesting discovery 
remains to be noticed, namely, the detection of a high 
order of radiate animal, in a living state, at a depth of a 
mile and a-half below the surface of the sea. 

When we take into consideration the low position of the 
Rhizopod in the scale of being, and the obvious probability, 
pointed out by Professor Huxley, that a class of creatures 
proved to extend so far back in time — that is, in a fossil 
g t a t e — must be able to maintain existence under extraor- 
dinary and variable conditions as regards light, temperature, 
and pressure, the sentiment engendered is rather one of 
wonder, that their vitality at great depths should have been 
so long and so stoutly maintained, than that it should now 
be so fully proved. But few persons were bold enough to 
suspect that creatures of a far higher type, namely. Radiate, 
could exist under similar conditions ; and I freely admit, 
that nothing short of the most incontrovertible proof ought 
to be accepted in support of such a view. Fortunately, I 
am in a position to afford that proof. 

In sounding midway, in the direct line between Cape 
Farewell, the southern point of Greenland, and the north- 
west coast of Ireland, in lat. 59=’a7'N., and long. 26° 41' 
W., the depth being 1260 fathoms (or 2520 yards), whilst 
tl • sounding apparatus itself brought up a considerable 
quantity of minute granular particles, looking like a fine 
oolite, but which was, in reality, a nearly perfectly pure 
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Globigerina deposit, ij star-fishes, from a to 5 inches in 
diameter from tip to tip of rays belonging to a genus 
plentifully represented on our own coasts, came up adher- 
ing to the extreme 50 fathoms- of sounding line. These 
Ophiocomee were not only alive on being brought up out of 
the water, but some of them continued for fully a quarter 
of an hour to move about their long spinous arms. To 
render intelligible the signifleancy of the entire circum- 
stances, I must mention, that in order to ensure accuracy, 
it is always necessary, when sounding in deep water, to 
ascertain the depth by one sort of apparatus, and to bring 
up the sample of bottom by another. In the present case, 
the ascertained depth was 1260 fathoms, and 50 fathoms 
was accordingly “ paid out ” in the second operation of 
bringing up bottom, in order to make sure that the more 
complicated and unmanageable apparatus required for this 
purpose fairly rested on the bottom. 

Now, supposing it possible that these star-fishes were 
drifting about in some intermediate stratum of water, 
between the bottom and surface, it is evident that they 
would have attached themselves indiscriminately to any 
portion of the entire 1160 fathoms of line ; unless, indeed, 
they chanced to have been directing their course in a 
closely compacted column, which was traversed by the 
last extra 50 fathoms of line at the precise moment of their 
crossing it. Whether it be possible that they were drifting 
in such a column, or floating on a bed of seaweed or other 
substance, is immaterial, inasmuch as they could only 
have attached themselves as they did to the portion of line 
referred to under this one condition. But the very act of 
attachment would, I maintain, be impossible in the case of 
creatures whose movements are so sluggish, when the 
object which they had to grasp was moving upwards at the 
rate of two miles per hour (as it does when hauled up by 
the steam-engine), and without a moment’s intermission. 
But even assuming it to be possible that they had drifted 
to the position in which they were captured, from distant and 
less profound depths, the fact of their vitality and vigor- 
ously healthy condition would be scarcely less extraordinary ; 
for the distance from the nearest point of land, which is a 
rock olT Iceland, is 250 miles ; whilst the next nearest 
land, Greenland, is distant no less than 500 miles. But it 
roust be obvious to every one who is at all conversant with 
the structure of the Ophiocomee and Echinoderms generally, 
that they arc essentially creeping and crawling creatures, 
and of fur too great specific gravity to float at all, under any 
circumstances. 

Taking into consideration, then, the circumstances 
under which these Ophiocomee were taken, the extreme 
improbability of their having drifted to the locality in 
which they were found, from distant and shallower waters ; j 
and lastly, the peculiarities of structure, which render 
them wholly unfit to float or swim for even a brief period, 
we should have been fully warranted, I think, in believing 
that they existed in a living state at the bottom. In order 
to obtain some clue to the solution of the question, I very 
carefully dissected and analysed the contents of the diges- 
tive cavity of a specimen, immediately on its being brought 
up; and was most amply repaid by the detection of 
numerous Globigerina: in every stage of comminution, and 
with the contained sarcodic matter in greater or lesser 
quantity. Whilst, therefore, the detection of these 
organisms in tho digestive cavities of the Ophiocoma, 
afforded a most conclusive proof that the Foraminifcra 
were living on the sea bed at the profound depth from 
which they were obtained ; the fact of the star-fishes 
being captured with the fresh remains of the Foraminifcra 
in their digestive cavities, proves that their normal habit- 
ation is at tho same great depth, inasmuch as it has been 
sufficiently established that the Globigerina are present 
only at the bottom. I may mention that, within tho past 
few days, in examining a sample of the Globigerina deposit 
brought up by a previous sounding on the same spot, I 
detected some Echinoderm spines, which at once struck 


me as being identical with those on the Ophiocomse ; and 
that, on comparison, my surmise proved to be quite correct: 
a further and very striking proof of the vitality of the 
Ophiocomse at the bottom being thus afforded. 


ROYAL INSTITUTION OF GREAT BRITAIN. 

William Kobkht Gbovx, Esq., Q.C., F.R.S., Fine- 
Prttidenl, in the Chair. 

On the Action of Gates and Vapours on Radiant Heat, by 

John Tyndall, Esq ., F.R.S., Professor of natural 

Philosophy, Royal Institution. 

The discourse commenced by a reference to the researches 
of Leslie, Forbes, and Knoblauch ; but more especially to 
the admirable investigations of Melloni on radiant heat. 
These eminent men had left the gaseous form of matter 
practically untouched, and to extend our knowledge into 
this wide region was the object of the investigation on 
which the present discourse was founded. 

The apparatus made use of, and which was applied is 
the experiments of the evening, consists of the following 
parts : — 

1. A copper cube, C, containing water kept constantly 
boiling, and one of whose faces, coated with lamp black, 
forms the source of radiant heat. 

2. A brass tube, »'4 inches in diameter, which is divided 
into two portions, a and / 3 . 

a. The portion of the tube intended to receive the gases 
and vapours ; it is stopped air-tight at its two ends by 
plates of rock-salt, and is attached to a good air-pump, by 
which it can be exhausted at pleasure. The length is 4 feet. 

0. An air-tight chamber between the tube a and the 
cube C. It is kept constantly exhausted, and the calorific 
rays therefore pass from the radiating plate through a 
vacuum into tho tube, thus retaining the quality which 
belonged to them at the moment of emission. 

To prevent the transmission of heat by conduction from 
the cube 0 to the tube a, the chamber is partly embraced 
by an annular space, in which cold water continually 
circulates. 

3. A thermo-electric pile, furnished with two conical 
reflectors, and connected with an excellent galvanometer. 
One of the faces of the pile receives the rays which have 
passed through the tube a. 

4. A second copper cube C', also filled with boiling 
water, aud whose rays fall upon the second face of the 
thermo-electric pile. The two cubes C and O', thus 
radiating upon the opposite faces of the pile, tend, of course, 
to neutralise each other. 

Between the cube C' and the adjacent face of the pile a 
screen S is introduced, being attached to an apparatus of 
RuhmkorfFs, capable of extremely fine motion; by the 
partial advance or withdrawal of this screen the two 
sources of heat can be caused to neutralise each other 
perfectly. 

The tube a and the chamber fl being both exhausted, the 
needle of the galvanometer is brought exactly to zero by 
means of the screen S. The gas or Tapour to be experi- 
mented with is now admitted into the tube a, and if it 
possesses any sensible absorbing power, it will destroy the 
previously existing equilibrium. The consequent deflection 
of the galvanometer, properly reduced, is the measure of 
the absorption. In this way the action of eight gases and 
thirteen vapours have been examined, and also the action 
of atmospheric air. 

Oxygen, hydrogen, nitrogen, and atmospheric air, 
respectively absorb abouto^ percent, of the calorific rays ; 
this is the feeblest action which has been) observed. 

The most energetic action is that of olefiant gas, which 
at the tension of one atmosphere absorbs 8 1 per cent, of 
the calorific rays. Between those extremes stand car- 
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bonic oxide, carbonic acid, nitrous oxide, and sulphuretted 
hydrogen. 

Below a certain tension, which varies for different gases, 
the amount of heat absorbed is exactly proportional to the 
density of the gas. Above this tension the rays on which 
the principal absorptive energy is exerted become gradually 
exerted, so that every augmentation of density produces a 
diminished effect. 

In the case of olefiant gas, for example, where a unit 
measure ,Yth of a cubic inch in capacity was made use 
of ; for a series of fifteen such measures, the absorption 
was exactiv proportional to the quantity of gas ; subse- 
quently, the ratios of the successive absorptions ap- 

E roached gradually to equality. The absorption produced 
y a single measure of olefiant gas of the above volume 
moved the index of the galvanometer through an angle of 
deg. ( the tension of the gas being only -rria&th of an 
atmosphere. 

In the case of vapours, the most energetic is that of 
sulphuric ether ; the least energetic is that of bisulphide 
of carbon. Comparing small volumes and equal tensions, 
the absorptive energy of sulphuric ether vapour is ten 
times that of olefiant gas, and ten thousand times that of 
oxygen, hydrogen, nitrogen, or atmospheric air. 

On a fair November day the aqueous vapour in the 
atmosphere produced fifteen times the absorption of the 
true air itself. It is on rays emanating from a source of 
comparatively low temperature that this great absorbtive 
energy is exerted. Hence tho aqueous vapour of the 
atmosphere must act powerfully in intercepting terrestrial 
radiation ; its changes in quantity would produce corre- 
sponding changes of climate. Subsequent researches 
must decide whether this r era causa is competent to 
account for the climatal changes which geologic researches 
reveal. 

Oxygen obtained from the electrolysis of water exerted 
four times the absorptive energy of the same substance 
when caused to pass through iodide of potassium, the 
greater action being due to the presence of ozone. 

The radiative power of gases was examined by causing 
them to pass over a heated sphere of metal, and ascend in 
a column in front of the thermo-electric pile. Various 
precautions were taken to secure accuracy in the results. 
It was found that the order of radiation was exactly that 
of absorption ; that any atom or molecule which is capable 
of accepting motion from agitated ether is capable in 
precisely the same degree of imparting motion to still 
ether. Films of gas on surfaces of polished metal were 
found to act like coats of varnish. 

The speaker also investigates the physical connection of 
radiation, absorption, and conduction. In the foregoing 
experiments free atoms and molecules were dealt with, and 
upon them individually was fixed the responsibility of the 
effects observed. These effects are thus detached from 
considerations of cohesion and aggregation, which suggest 
themselves in the esse of liquids and solids. 

The reciprocity of absorption and radiation is a simple 
mechanical consequence of the theory of an ether. 

But why is one molecule competent to stop or generate 
a calorific flux so much more powerfully than another ? 
The experiments prompt the following reply : — The ele- 
mentary gases which have been examined all exhibit 
extremely feeble powers both of absorption and radiation, 
in comparison with the compound ones. In the former 
case we have oscillating atoms, in the latter oscillating 
systems of atoms. Uniting the atomic theory with the 
conception of on ether, it follows that the compound mole- 
cule which furnishes points d'appui to the ether must be 
capable of accepting and generating motion in a far 
greater degree than the single atom, which we may figure 
to our minds as an oscillating sphere. Thus oxygen and 
hydrogen, which taken separately, or united mechanically, 
produce a scarcely sensible effect, when united chemically 
to form oscillating systems as in aqueous vapour, produce 
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a powerful effect. Thru, also, nitrogen and hydrogen, 
which, when separate or mixed, produce but little action, 
when combined to form ammonia, produce a great action. 
80 also, nitrogen and oxygen, which when mixed as in 
air, are feeble absorbers and radiators, when united to 
oscillating systems, as in nitrous oxide, are very powerful 
in both capacities. Comparing small volumes and equal 
tensions, the action of nitrous oxide is a 50 times that of 
air ; a fact which perhaps furnishes a stronger presumption 
than any previously existing, that air is a mixture, and not 
a compound. Carbonic oxide is about 100 times as powerful 
as its constituent oxygen ; carbonic acid is 1 50 times as 
powerful, while olefiant gas, as already remarked, is 1000 
times as powerful as its constituent hydrogen. In the 
case of the hydro-carbon vapours, where the atomic 
groups attain a higher degree of complexity, the action is 
even greater than that of olefiant gaa. 

The speaker alao refers to the experiments and observa- 
tions of Niepce, Angstrom, and Foucault ; but more 
especially to the admirable researches of Kixchhoff and 
Bunsen, ns regards the influence of the period of oscilla- 
tion on the rate of absorption. He points out how the 
grouping of atoms to systems in a resisting medium must 
tend to make their period of oscillations longer, and thus 
bring them into isochronism with the periods of the obscure 
radiations made use of in the experiments. 

With regard to conduction, the speaker would illustrate 
his views by reference to two substances — rock-salt and 
alum. He wua once surprised to observe the great length 
of time required by a heated mass of rock-salt to cool ; 
but this was explained by the experiments of Mr. Balfour 
Stewart, who shows that rock-salt is an exceedingly feeble 
radiator. Tho meaning of this is that the molecules of the 
salt glide through the ether with small loss of r is viva. 
But the ease of motion which they are thus proved to 
enjoy must facilitate their mutual collision. The motion 
of the molecules, instead of being expended on the ether 
between tlu-m, and then communicated in part to the 
ether external to the mass, is transferred freely from particle 
to particle ; or, in other words, is freely conducted. 
This a priori conclusion is completely verified by the 
author's experiments, which prove rock-salt to be an 
excellent conductor. It is quite the reverse with alum. 
Mr. Balfour Stewart's experimenta prove it to be an 
excellent radiator, and the author’s experiments show it 
to be an extremely bad conductor. Thus it imparts with 
ease its motion to the ether, and for this very reason finds 
difficulty in transferring it from particle to particle ; its 
molecules are in fact so constituted that when one of them 
approaches its neighbour, a swell is produced in the inter- 
vening ether; this motion is immediately communicated 
to the ether outside, and is thus lost for the purposes of 
conduction. The lateral waste prevents the motion from 
penetrating the alum to any great extent, and hence it is 
pronounced a bad couductor. These considerations seem 
to reduce the phenomena of absorption, radiation, and 
conduction to the simplest mechanical principles. 


CORRESPONDENCE. 


Magenta Dye. 

To the Editor of the Chemical News. 

Sir,— In your Number for April 13 , 1 observe a letter from 
“ Magenta,” stating that he has made on a new principle a 
Magenta powder soluble in water and which will dye 
either silk, wool, or cotton without any mordant, tho 
powder only requiring hot water poured upon it and 
filtering to separate insoluble matter. 

Now, my experience almost daily both in the manufac- 
ture and consumption of the above colour warrants me in 
asking “Magenta” to excuse me telling him that he is mis- 
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taken in having made colouring matter of the above 
character that can be practicably applied in the dyeing of 
cotton goods without a mordant having been first applied 
to the cotton, and without which mordant, cotton will not 
imbibe more of the colour than a mere tint ; indeed cotton 
has no attraction for the colour until it has received a 
mordant. 

With respect to the silk and wool, both those substances 
have a powerful attraction for the above colouring with- 
out any mordant, the silk in particular ; both substances 
are dyed in quantities in a few minutes without any 
mordant: by the simple addition of the colour to hot 
water, both silk and wool will even attract the colour from 
a weak solution, w hen cold, in a few hours. I am not 
aware of another colour that will combine so freely with 
animal substance when the solution is cold. 

In reference to “Magenta’s” colour being soluble in water, 
I may tell him that all colours of this character are 
soluble in boiling water, no matter which of the metallic 
salts ars used in the manufacture of the colour, water being 
always used to extract the colour from its carbonaceous 
impurities, after which it is filtered to separate them: 
although boiling water holds a large quantity of colour 
in solution, most of it will precipitate when the aqueous 
solution becomes cold, the precipitate being of a beautiful 
green bronze colour. The mero cost of methylated 
spirit requisite to hold the colour in solution is not worth 
a consideration when the advantages are compared with 
the disadvantages. Some of the salts make the colour much 
more soluble in water than others. 

I have tried several of the French Magenta powders and 
paste, parts of which I have, but have found none that dye 
silk Magenta, but would also dye wool the same colour : 
but I fear that attempts to make the colour in England 
have been more numerous than successful, judging from the 
amount of patents and the inconsistency of the majority 
of them, as it would be quite impossible either to produce 
the very bright colour, or to produce it at a price tliut 
would sell it, by simply adhering to the patents. 

I am, &c. James Sharp. 

Leeds. 


Adulteration of Food. 

To the Editor of the Chemical News. 

Sib, — One day last week some very’ fine-looking pickled 
girkins were placed on my dinner table ; having partaken 
of them, a peculiar metallic taste I fancied they possessed 
induced me to leave a steel fork in the vinegar (from 
them) all night; the next morning it was found thickly 
coated with metallic copper. This, I believe, indicates 
the existence of the metal in poisonous proportions. The 
bottle from which they were taken bore the label of one 
of the oldest manufacturers in London. — I am, &c. 


Natural Oxide of Silver. 

To the Editor of the Chemical News. 

Sib,— Having perused the letters which you have re- 
published from the Times and London Review on the 
subject of Oxide of Silver in Cornish Gozzans, and it 
having come to my knowledge that the fortunate possessor 
(or possessors) of the gozzans have at the present moment 
(t. e., say they have) 800/. worth of silver in a lot of ore, 
or gozzan, ready to be operated on by the plan of the 
equally fortunate gentleman who has discovered the 
process of obtaining in bulk four times as much precious 
metal as can be found by the existing old-fashioned 
method of assay, — 1 would respectfully suggest that 
the party who has formed the above estimate 


will inform your readers whether it is founded on the 
new or old system of assay. As it follows, if calculated 
on the new, the ore cannot be worth more than 200 /., if 
sold in the market, while if valued on the old method of 
assay, it must be worth 3200/. by the new system of 
reduction, if we arc to believe that this system yields at 
least four times as much as those hitherto in use. 

An answer to this question before the reduction, with a 
report of the yield after, will throw more light on this 
curious question than pages of theoreticsd discussion. In 
questions of this nature, an ounce of fact is worth a ton 
of theory, — and if this matter will bear enquiry, the dis- 
coverer of this new process, and the owner or owners 
of the gozzans, will not fail to adopt the above suggestion, 
as a simple and expeditious means of putting themselves 
in a true position with the public. — I am, &c. 

Aroextvm. 


Chemical Notices from Foreign Sources. 

I. MINERAL chemistry. 

The Polyunlplilile* of the Heavy .VTetal*. — 

It is generally supposed that alkaline polysulpbidcs give 
the same precipitates with the heavy metals as a solution 
of sulphuretted hydrogen. It is not so, however. Berzelius 
observed that the salts of lead give a red precipitate with 
the pentasulphide of potassium, and that after a little time 
the red sulphide blackened, and sulphur separated. He 
observed a similar phenomenon with the salts of copper. 
The investigation has been extended by Schiff to all the 
heavy metals, who gives (Attnalen der Chemie und Pharm., 
bd. cxv. s. 68) the following as the results of his experi- 
ments. He precipitated dilute solutions of various salts 
with an excess of liver of sulphur, or yellow sulphide of 
ammonium, in an equally dilute solution : — 

Salts of Lead. — A deep red precipitate ; very unstable, 
whether in water or alcohol. 

Salts of Copper. — A dirty-y dlow or yellowish -brown 
precipitate, which loses sulphur without changing colour 
much. In alcohol it deposits easily, and may be separated 
from tho greater part of the excess of sulphur. It dots 
not appear to be obtained of a constant composition. 

Salts of Silver. — A light yellow precipitate, which 
becomes first green and then black after standing suffi- 
ciently long. 

Mercuric Salts. — A light yellow precipitate, soon be- 
coming deeper, the containing liquid becoming opaline. 

Mercurous Salts. — A dirty-yellow precipitate, which 
rapidly turns black. 

Salts of Nickel, Cohalt, and Protoxide of Iron. — Black 
precipitates. 

Salts of Peroxide of Iron. — A violet precipitate, becoming 
instantly yellow, and afterwards taking a dirty tint. Per- ( 
chloride of iron added, drop by drop, to a solution of liver 
of sulphur produces a beautiful deep blue colouration, 
which lasts nearly an hour. A yellow precipitate falls at 
the same time, which first turns green and then blue. The 
blue colouration is a little disguised by the sulphide of 
iron which is separated. 

Chromic Salts. — A yellow precipitate, which is immedi- 
ately decomposed, with the separation of sulphuT and the 
disengagement of HS. The precipitate which remains 
consists principally of hydrated oxide of chrome. 

Salts of the Protoxide of Manganese. — A yellow preci- 
pitate, which soon changes into ordinary sulphide of 
manganese. Heat produces the change immediately. 

Bichloride of Tin. — A yellow precipitate, from which 
sulphur separates immediately, but without change of 
colour. 

Protochloride of Tin. — A liver-coloured precipitate, 
which in time changes into bisulphide of tin. 

Chlorides of Gold and Platinum. — Yellow precipitates, 
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soluble with heat in an excess of liver of sulphur ; the 
reddish-brown solution is precipitated yellow by acids. 

Subnitrate of Bismuth. — Liver of sulphur colours it a 
dark yellow, and, after some time, black. 

Salts of Antimony. — A bright yellow precipitate, from 
which sulphur soon separates. The change into the penta- 
sulphide only takes place slowly in the ccld, but rapidly 
when heated. The precipitate is at first soluble in an excess 
of liver of sulphur. Acids separate the orange-yellow 
pentasulphidc. 

Arsenic and Arsenious Compounds. — In a neutral liquid 
a yellow precipitate is produced, which is composed of 
sulphur and pentasulphidc of arsenic, and soluble in on 
excess of the precipitant. 

Salts of Zinc. — A white precipitate, sometimes a little 
yellowish, which, pressed between folds of blotting-paper 
and dried over sulphuric acid, contains no water, and is of 
a straw-yellow colour. It dissolves in acids, giving off 
118 and separating sulphur. When heated, sulphur is 
disengaged, and there remains 43-2 per cent, of the mono- 
sulphide of zinc, mixed with a very small quantity of 
sulphate. It follows that the precipitate is ZnS v 

Stilts of Cadmium. — A precipitate exactly like the 
monosulphide when dried, but with a slightly different 
Bliadc in water. It loses sulphur when heated; and leaves 
53*4 per cent, of monosulphide ; hence the precipitate is 
CdS 4 . 

The tersulphide of potassium gives precipitates analogous 
to those produced by the pentasulphides. 

The Tansutatet. — Scheibler writes ( Journal fur 
prakt. Cfiemie, bd. lxxx. s. 204) that the tungstates which 
chemists have hitherto regarded as 61'tungstatea are really 
salts, whose composition may be expressed by the general 
formula, — 

3RO 7 \VOj+x HO. 

The author has analysed the tungstate of soda, and found 
that, when crystallised in the cold, this salt contains 
3XaO 7 WO ) + 16HO ; when crystallised from a hot solution 
it has only 14 IIO. After calcination, water splits up 
this salt into two others, — one soluble and alkaline, 
2 NuO iW 0 3 ; the other insoluble and crystalline, 
NaO 4WO3. 

Tungstate of Potash (3KO 7WO3 + 6HO). — Slightly 
soluble ; lammellar crystals. 

Tungstate of Ammonia (3NH,0 7WO3). — Crystallises in 
the cold with 6 molecules of water, and in a hot solution 
with only 3. 

Tungstate of Lithia (3LiO 7WOj + [16IIO ?] ). — Is 
obtained in beautiful oblique, rhomboidal prisms, which 
arc very soluble. 

.virtMtanirstuSes. — These salts are produced when a 
strong acid is added to a soluble tungstate, as long ns the 
tungstic acid is re-dissolved ; or better when an ulkalinc 
tungstate is boiled for a long time with un excess of tungstic- 
hydrate. The metatungstates are very soluble. 

Metatungstate of Ammonia (NH 4 0 4W O s + 9HO), ac- 
cording to Morgucritte, crystallises in beautiful octanedra. 
It may be obtained by keeping the dry tungstate of 
ammonia at 250° to 300°, as long as ammonia is given off, 
and then re-dissolving in water. 

Metatungstates of Potash and Soda have a similar com- 
position to the preceding salt. All three give, by double 
decomposition with chloride of barium, a salt crystallisable 
in beautiful octahedra with a square base, Ba 0 4W0 3 + 
9IIO. This salt is decomposable by cold water into an 
insoluble barytic salt and free metatuugstic acid, which 
will combine again on boiling. 

Metatuugstic Acid is obtained by precipitating the meta- 
tungstate of baryta with sulphuric acid. It has a taste at 
once strongly acid and bitter. Evaporated in a vacuum 
over sulphuric acid, it deposits small crystals, which appear 
to be octahedra, with a square base, and contain 2HO 
WOJ+7HO. Metatungstio acid may be evaporated oyer 


a water -bath to a syrupy consistence ; but when the 
concentration by heat is pushed too far, it suddenly changes 
into yellow, insoluble tungstic acid. 

Metatungstio acid and the metatungstates completely 
precipitate the organic alkaloids. A solution containing 
only fo<jWt>th of quinine or strychnine is rendered cloudy 
by these re-agents. Other metatungstates may be easily 
prepared by double decomposition wuth the metatungstate 
of baryta. The author has obtained metatungstio ether by 
the action of iodide of ethyl on crystallised metatungstate 
of silver in a sealed tube. 

The blue, crystallised oxide of tungsten may be pre- 
pared by calcining alkaline metatungstates. 

U. OBOAKIO CHEMISTBT. 

.»« IlTdro»clfn<H'j-i»atde». — Kypke and Neger 
describe (Annalen der them, und Pharni., bd. cxv., 8. 207) 
two new compounds which they have obtained by passing 
slowly a current of chlorine through a sufficiently strong 
solution of pure sclenocyanidc of potassium. A red 
precipitate separates at first, which is soluble in an excess 
of the liquor, but, by degrees, the precipitate becomes 
permanent and the liquor acid. The precipitate is composed 
of minute red prisms. By continuing the action of the 
chlorine they turn yellow. The action is accompanied by 
the disengagement of an intense heat, and (more particu- 
larly during the latter change) chloride of cyanogen is 
evolved. The red and yellow bodies are not chlorinated 
compounds ; for they arc also produced by the action of 
nitric and hyponitric acids, and even tho oxygen of the 
air on the selenocyanide of potassium. They are very 
unstable in moist air. 

The red body is deliquescent ; dissolves in water and 
hydrochloric acid, with the deposition of selenium. 
Sulphuric acid sets free hydrocyanic acid, and nitric acid 
gives rise to the formation of the yellow body. Caustic 
soda, ammonia, and cyanide of potassium dissolve it, and 
the solution gives the reactions of hydrosclenocyanic acid. 
Ether and a diluted alcohol dissolve it, and the new body 
crystallises from these solutions in beautiful red prisms. 

The yellow body is an oxidised product of the red. 
When dry it forms a yellow powder, which turns red or 
blackens in moist air. Water and hydrochloric acid 
separate selenium from it. Concentrated sulphuric and 
nitric acids dissolve it. Alcohol and ether dissolve it, 
leaving a red powder, which rapidly blackens, and the 
solutions deposit yellow crystals. 

A concentrated etherial solution changes, when heated, 
into a red crystalline mass, identical with the red body 
above described, hydrocyanic acid being evolved. Heated 
to 130°, out of contact with the air, the yellow body fuscR 
and evolves white vapours, which condense in white 
crystalline plates, soluble in water, alcohol, ether, potash, 
and nitric acid, and which arc perhaps selenide of carbon. 

The authors do not give the composition of the red and 
yellow bodies, but remark that they appear to correspond 
to the bodies called pseudo- sulphocyanogcn and per- 
hydrosulphocyanic acid. 


MISCELLANEOUS. 


A. Aew Alloy of Copper. — A substance resembling 
gold, and known as “ oreide of gold,” is extensively 
manufactured in the United States under the licence of 
the French patentees, MM. Mourier and Valiant. It is 
composed of too parts (by weight) of pure copper, 17 of 
zinc, 6 of common magnesia, 3-60 sal ammoniac, r8o 
quick lime, and 9 of crude tartar. The copper is first 
melted in a crucible, then the magnesia added, then the 
sal ammoniac, lime, and tartar separately, and in powder. 
These are kept from contact with the air, and are well 
stirred for about twenty minutes, until they are incorporated 
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together. The zinc is now added in stripe, which are 
thrust below the scum formed on the top of the crucible. 
The mass is now stirred, the lid put on the crucible, and 
its contents kept fused for about twenty-fire minutes; after 
which the crucible is opened, the slag skimmed carefully 
from the surface, when the molten alloy is poured out into 
ingot moulds if it is required to.be rolled, or into iron moulds 
if designed for casting. When designed for works of art, 
however, it is best to cast it into ingot form first, then melt 
it in a furnace and cast it. This alloy is very ductile, and 
may be rolled into very thin leaf, but it is nearly as easily 
tarnished as common brass. 

Chemical society. — At the next meeting on May 
and, the following papers will be read : — “On the Absorp- 
tion of Poisons by Plants,” by Dr. Daubeny. " On the 
Amount of Water displaced from the Hydrates of Potash, 
Soda, and Baryta, by Boracic and Silicic Acids,” by 
Prof. Bloxam. “ On the Graphite of Cast Iron,” by 
Prof. Crace Calvert. “ On the Action of Dibromide of 
Ethylene on Pyridine,” by J. Davidson, Esq. “On 
Bromide[of Carbon," by A. W. Lennox, Bsq. 

Improved -Vf ode of ExtrucSiaff Phosphorus 
from Rones. — /,« Genie Industrie l describes a process 
recently patented by M. Cari Mantrand, of Paris, for 
extracting phosphorus from bones more economically than 
by the processes heretofore employed. The calcined bones, 
reduced to a fine powder, arc mingled with a sufficient 
quantity of pulverized charcoal to combine, as carbonic 
oxide, with all the oxygen of the phosphate. The mixture 
is placed in an earthenware cylinder varnished on the 
inside, filling the cylinder to three-fourths of its capacity. 
'Die cylinder is then heated red hot, and a current of 
hydrochloric acid gaa is blown into it. The phosphate of 
lime is immediately decomposed, forming chloride of 
calcium and carbonic oxide, while the liberated phosphorus 
is evaporated and driven through a copper tube, which 
leads into a vessel of cold water, where the phosphorus is 
condensed. The chloride of calcium, disembarrassed of 
the charcoal, in contuct with sulphuric acid, regenerates 
hydrochloric acid for a new operation. The labour of 
pulverizing the bones may be saved by digesting them 
with a solution of hydrochloric acid ; using for this purpose 
the water of the condenser from the preceding operation. 

Tbc Caotr of I'ermewtatioM. — In a recent com- 
munication to the Academy of Sciences, M. Pasteur, 
whose labours on fermentation are highly appreciated, 
gives an account of a curious microscopic insect, which 
is not merely produced during the process ; but which is 
actually the cause of it. In lactic fermentation various 
substances are produced, viz., lactic acid, gum, mannite, 
butyric acid, alcohol, carbonic acid, and hydrogen. M. 
l’usteur having found that the vegetable ferment which 
transforms sugar into lactic acid, differs from those which 
produce gum, and which in their turn do not produce 
lactic acid, soon ascertained that none of those produced 
butyric acid. The existence of a special butyric ferment 
was therefore highly probable, and after many experiments 
during which M. Pasteur vainly endeavoured to getridof the 
infusoria which infested his preparations, he was at length 
struck with this curious pertinacity, and at length come to 
the conclusion that these infusoria were themselves the 
ferment which he was in search of ! This view was speedily 
confirmed by a great many experiments, which showed 
that the transformation of sngar, mannite, and lactic acid 
into butyric acid was exclusively due to these nnimalculx. 
Their form is that of small cylindrical rods rounded off 
at their extremities, generally straight and connected 
together in chains of two, three, or four links each, some- 
times more. Their length does not exceed the fifteen- 
thousandth part of a millimetre ! These diminutive 
creatures advance with a creeping motion, their body re- 
mainingnearly rigid, or at best experiencing but slight undu- 
lations. They ore often bent at one or both of their 


extremities, but this seldom happens in their youth. 
They are fissiparoos, that is, they multiply by separation, 
one link after another dropping off from the parent animal , 
and becoming a parent of others itself. These vibrios 
may be regularly sown in any medium which affords them 
appropriate nourishment ; but the most singular circum- 
stance connected with them is, that they can live and 
multiply without the assistance of the smallest particle of 
air or free oxygen ; nay, air and oxygen kill them, while 
a current of carbonic acid, a most deleterious gas, ss we 
know, may be made to pass through the liquid in which 
they are, without affecting them in the slightest degree. 
This is the first instance on record of animal life being 
supported without free oxygen. 


ANSWERS TO CORRESPONDENTS. 


Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part III. of the 
present Volume is now ready. 


*,* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Oar intention to give both side* of s 
uestiou will frequently obligo us to publish opinions with which wv 
0 not agree. 


•.•All tutorial Communication* are to be addressed to Mr. Caooxn. 
and Advertisements and Communications to the Fcsusants, 

Ciurriv, ikius & Co., at tho Office, 10, Btationen* Ball Court, 
Loudon, E.C. 


Vol. II. of the Chemical News, containing s copious Index, is now 
ready, prico las., by post. 111. 8d., liandsomoly bound in cloth, gold 
lettered The cases for binding tray be obtained at our Office, price 
is. 6rf Subscribers may bavo their copies bound for is. if seat to 
our Office, or. if accompanied by a cloth case, for td. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post us. 1 i. Vol. Ilf. com- 
menced on J .innary 5, 1S61, and will be complete in 16 numbers. 


S. R. 8 . — The numbers are now out of print, but will be shortly 
reprinted. Thanks for tho report. 

J. IF. H'.—.W wring (Han. — We havo a communication for this 
correspondent : where shall it bo s«ut ? 

R. C. C. — Apply to Messrs. M turn and Co., publishers of the Sevnt\tU 
American, New York. 

hjnotvj . — What you ask is impossible, only mall pictures can be so 
treated, and then it takes a long time. The ordinary process is ths 
host. 

J. Onold.—i. Ths silver or acid evidently contain ecPsoms impurity 
1. It is the old namo for tbs salt. j. The alkali metal forms with abso- 
lute alcohol what is called “ sodium alcohol.” 

IT. R. R. — Received with thanks : they slu.ll be inserted. We Hits 
heard something of tho case you mention, and should like to boar 
further particulars. Can you favour ns with them, not necessarily 
for publication ? 

Parchment paper is made by immersing unsized paper in sulphuri* 
add, made by diluting the strong acid with half its bulk of water and 
allowing it to cool. Keep tho paper in for about tive seconds, and 
tbon remove to a largo vessel of water. Wash woll till all the acid Is 
romovod, and dry. The i«\]>cr will havo to l>e rolled to remove the 
crumpled appearance. 

W. R . — No good description bos vet boon published : one wBl 
shortly appear in our pages. 

T. B. D.— Clean the plates by rubbing them with very fine emery, 
and when bright platinise by immersion iu a dilute solution of bichlo- 
ride of platinum, connecting them at tho samo time with a battery. 

Silver Ores . — A correspondent writes as follows : — " Tho copper mine 
which presents itself to my notice for experimental purpose* is one in 
which the oro is boiled in muriatic acid to extract the copper, which 
is then precipitated by the addition of iron. 1st, therefore, Po you 
suppose that in either of those stages, or from the muriate of Iron 
residue, tho silver could be extracted; and how T and. Suppose the 
case of the wasto ore — too weak in copper to be worth the above 
process, — how would you adviso me to proceed in order to ‘ g tabu- 
late * tho sllror from its oxide, in however minute quantity it may be 
present T 
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WATER ANALYSIS. 

STATEMENT OI-’ THE RESULTS. 

No branch of analytical chemistry is, perhaps, better 
defined or less liable to error than the methods usually 
employed to detect the presence, and determino the 
amounts respectively, of the several bases and acids 
likely to occur in the examination of a sample of spring 
water; but no sooner is an accurate estimate of the 
individual constituents arrived at, than difficulties arc 
experienced in drawing up a statement of the results 
which shall correctly represent themodo of combination 
and arrangement of tho several saline constituents held 
together in solution by the water. Much diversity of 
opinion appears yet to exist with regard to the system 
to be adopted in these cases ; some Analysts following 
the recommendation of Fresenius, whilst others, working 
according to systems peculiarly their own, have arrived 
certainly at very anomalous conclusions in reference to 
the co-existence of salts in solution. 

Wo remember to have heard, manv years since, an 
anecdote bearing so directly on the subject in hand that 
we may be excused for mentioning it here. It is related 
of one of our early but distinguished Chemists, who, on 
reporting the analysis of an ordinary’ spring water sent 
to him for examination, had combined the sulphuric- 
acid with the magnesia, sodium with chlorine, lime with 
carbonic acid, &c., and thus represented the water to 
contain not only common salt and chalk, but also a large 
proportion of Epsom salt; whereupon his client became 
alarmed at the highly medicinal character of the spring, 
which, in his neighbourhood, had acquired some celebrity 
ns an agreeable drinking water. This led to a rc-consi- 
deration of tho analytical results, and it was found that 
by substituting chloride of magnesium for the objection- 
able sulphate, and gypsum for chalk, that the amended 
report became then completely satisfactory to all parties. 

A recent example of discrepancy in stating the results 
of the chemical examination of samples of water from 
the same locality is presented in the April issue of the 
Quarterly Journal of the Chemical Society. The saline 
water of Purton, near Swindon, has been analysed inde- 
pendently by Dr. Noad and by Dr. Voeleker, of 
Cirencester. Their results were communicated to the 
Chemical Society on the same evening, and the tabulated 
statements arc brought together on contiguous pages of 
the Society’s Journal and in the columnsol'the Chemical 
News. 1 ft will be seen that there arc many points of 
general agreement in these analyses, but there is also a 
notable discrepancy as regards the state of combination 
of the lime. Dr. Noad advances experiments to prove 
that nearly half the amount of lime is present in the 
water as carbonate, since this proportion is precipitated 
on boiling. Dr. Voeleker maintains, on the contrary, 
that potash is present as carbonate, and the lime all as 
sulphate. This latter supposition may not, perhaps, be 

1 Sco CmaucAi. News, Vol. iii. 77. 


directly contradicted by the known reaction of carbonato 
of potash upon sulphato of lime, but involves at least 
the necessity of assuming this to bo the more proli bio 
state of combination. In regard also to that frequent 
constituent of saline waters, chlorido of magnesium, Dr. 
Noad’s analysis exhibits a fair proportion, but in Dr. 
Voclcker’s Table this item is altogether unrepresented. 

What has been stated abovo in reference to tho satis- 
factory nature of the tests for inorganic constituents in 
water does not, unfortunately, equally apply to the 
determination of organic matter. It were much to bo 
desired that better methods could bo found for deter- 
mining with greater accuracy tho amount of dissolved 
organic impurities contained in samples of water. The 
process usuullv followed is difficult of execution, and 
takes no account of the particular kind of organic matter 
which may bo present. Whether peaty or nitrogenous 
in its nature, harmless or injurious, all come under the 
general category “ organic matter.” Neither can it bo 
said that the division into crenic and apocrenic acids has, 
since the first introduction of these names, served to 
convey any clearer idea of the nature of tlieso organic 
bodies. 


SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 


Chemical Jlescarches on Combustible Mineruls, 
by M. E. Frkmy. 

My long-pursued studies on vegetable tissues, of which 
tho Academy already knows the principal results, have 
naturally led me to wish to determine the chemical 
characteristics of the combustible minerals, and to try 
to discover whether their constituent materials present 
any analogy with those forming unaltered vegetable 
tissues. 

Admitting, ns do all geologists, that turf, lignite, coal, 
and anthracite, arc formed under different circumstances, 
and that they appertain to the strata of different epochs, 
my desire is to discover in these combustibles the degree 
of alteration of the organic tissue. 

I11 studying turf, I have discovered no really new fact. 
By the side of the unaltered elementary organs, found 
in such largo quantities in fibrous turf, I have found, 
according to the degree of alteration the combustible 
has undergone, various proportions of those brown 
compounds, neutral or acid, nitrogenised or not, which, 
in our ignorance, we designate by the general term of 
ulmic compounds. The presence of these bodies, which 
M. Payen has already investigated, establishes a very 
clear distinction between turfs and unaltered organic 
tissues. 

The chemical examination of lignites was likely to 
prove more interesting. In this examination I have 
taken oare to distinguish those specimens still presenting 
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a ligneous organisation from those which have the 
appearance and compactness of coal. The former con- 
stitute the xyloid lignite, or fossil-wood ; the latter, 
compact and perfect lignite. Regarding their chemical 
characteristics, all the varieties of lignite I have examined 
arc included in the two preceding species. 

Although the fossil- wood lignite has often the tenacity 
and appearance of ordinary wood, I have come to the 
conclusion that in this combustible the ligneous tissue 
undergoes a grant change ; trituration reduces it to fine 
powder; submitted to the action of a weak solution of 
potash, it yields to the alkali a considerable quantity of 
ulmic acid. 

The following two reactions establish a very marked 
difference between ordinary wood and fossil-wood 
lignite : — 

When nitric acid, by the aid of heat, reacts on wood, 
it dissolves a portion only of its fibres and medullar 
rays, and leaves untouched the cellulose matter, which 
dissolves without colouration in concentrated sulphuric 
acid, and possesses all the properties ascribed to it by 
M. Pnyen. 

Under the same circumstances, fossil-wood lignite is 
attacked with great energy and completely transformed 
into a yellow resin, soluble in alkalies and in excess of 
nitric acid. 

lly submitting wood and fossil-wood lignite compara- 
tively to the action of hypochlorites there is a marked 
difference in their effects on the two substances. 

Hypochlorites re-act on wood in a manner which may 
be compared to that of nitric ucid. They dissolve rapidly 
a portion of the fibres and medullary rays, leaving the 
cellulose untouched. 

Alkaline hyhochlorites attack fossil- wood lignite, 
almost entirely dissolving it, leaving only imponderable 
colourless traces of the fibres and medullary rays. 

It results, then, from the preceding facts, that when 
ligneous tissues arrive at that state of modification 
constituting fossil-wood lignite, and while preserving 
the appearance of wood, their substance has undergone 
a very material modification, and then contains new 
proximate principles, characterised by their perfect 
solubility in nitric acid and in hypochlorites. 

After determining the chemical characteristics of 
fossil-wood lignite, it becomes interesting to ascertain 
whether the compact lignite, in which the texture of 
the ligneous tissues is no longer observable, nnd which is 
black nnd brilliant like coal, to which it bears so much 
analogy as to mystify the most experienced, preserves 
the chemical characteristics of fossil-wood lignite or 
whether it resembles coal. 

In a geological point of view, the comparative study 
of fossil-wood lignite, of compact lignite, and of coal 
appears to me to be also of great importance. If, in 
fact, there is a positive connection between the stato of 
alteration of combustible minerals and the age of the 
strain containing them, it becomes apparent how much 
geology would benefit by possessing a chemical cha- 
racter, by means of which it would bo ]>ossib!e to 
determine accurately the extent of the modification of 
an organic body, nnd of determining the age of the 
stratum by the’ state of alteration of the combustible 
mineral found therein. Therefore, I have applied myself 
to find a series of chemical re-agents acting differently 
on combustibles, minerals, and to arrange their varieties 
conformably to the degree of their modifying action 
and the chemical characters they would thus present, 
lhc rc-ogents 1 have employed arc potash, hypochlo- 


rites, sulphuric and nitric acids. I also take into account 
the excellent characteristic given by M. Cordier. 

I have previously shown that it is imf>ossible to 
confound ligneous tissue with fossil-wood lignite, tho 
latter being soluble in hypochlorites and nitric acid. 
Compact lignite presenting no longer the appearance of 
organisation could be confounded only with certain 
varieties of coal. The mode of combustion, the reaction 
of the volatile products on litmus, and tho colour of the 
dust, constitute already distinctive and very important 
characteristics. To this subject chemical re-agents will 

f ;ivc a yet greater degree of certainty. When compact 
ignite is submitted to tho action of concentrated potash, 
the liquid sometimes becomes coloured brown, dissolving 
a small quantity of ulmic acid; but alkaline liquid does 
not generally rc-act on the combustible. Thus a distinc- 
tion is immediately established between fossil-wood and 
compact lignite. 

I have always observed that the lignites which resist 
the action of potash are those which, by their bearing, 
approach nearest to the coal series. 

Compact lignites, black and brilliant like coal, dissolve 
entirely in alkaline hypochlorites, are rapidly attacked 
by nitric acid, and produce the yellow resin which I 
have already mentioned while treating of fossil-wood 
lignite. 

The two characters just indicated prevent, then, the 
confounding lignites with coals. Coal, in fact, is uot 
dissolved by hypochlorites, and is attacked but feebly by 
nitric acid. I have submitted to the test of the hypo- 
chlorites almost all tho important coals belonging to 
different strata, and have found that these combustibles 
always resist the action of these chemical re-agents. To 
I me this characteristic appears so valuable that I think 
were a sample of coal met with slightly attackable by 
hypochlorites, it would be advisable to examine whether 
the combustible possessing this exceptional property were 
really coal ; for it may well be imagined that in coal- 
• fields there may exist vegetable matters unequally 
decomposed. 

Coal and anthracite which resist the action of alkaline 
nnd hypochlorite solutions dissolve completely in a 
mixture of monohydrated sulphuric acid and nitric acid; 
the liquid takes a very deep brown colour, and holds in 
solution an ulmic compound, which water completely 
precipitates. 

It is not my intention in this paper to consider the 
influences by which organic tissues are transformed into 
combustible minerals. I ought, however, here to put on 
record what seems to me an interesting observation. 
I have ascertained that ligneous tissue, exposed for 
several days to a temjrerature of ioo°, undergoes succes- 
sive modifications, nnd yields bodies very similar to those 
found in lignites. The first are soluble in alkalies, and 
correspond to fossil-wood lignite ; the second are insoluble 
in alkalies, but dissolve entirely in hyjjochloritcs, like 
compact lignite. These arc tho new facts which it is 
my wish to submit to the Academy. Their evident 
object is to introduce chemical characteristics into the 
study of combustible minerals, nnd they appear to me 
to lend to the following deductions: — 

i. By treating combustible minerals by the aborc- 
mentioned re-ngents, it is ascertained that in proportion 
to the ago of the lignite so the chemical characteristics 
of the tissues gradually disappear, and the organic matter 
more resembles graphite the older the stratum whence 
it is derived. One exception I make iu respect of the 
strata which have been modified under the influence of 
mcfamorphisui. My researches accord completely with 
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those of M. Regnault, who has already arrived at the 
same conclusions as myself in his important researches 
on combustible minerals. 

2. The first degree of modification of ligneous tissues 
represented by turf is characterised by the presence of 
ulmic acid, and also by the-ligneous tissues or cellules of 
the medullary rays, which can be extracted and purified 
in considerable quantities by means of nitric acid or of 
hypochlorites. 

2. The second degreo of modification corresponds to 
fossil-wood, or xyloid lignite. It is partly soluble in 
alkali, like tho preceding body ; but it undergoes a 
greater alteration, for it dissolves almost entirely in nitric 
acid and hypochlorites. 

4. The third state of modification is represented by 
compact or perfect lignite. Ite-agents indicate in this 
substance a transition from organic matter to coal : thus, 
alkaline solutions have generally no effect on perfect 
lignite ; this combustible is characterised by its complete 
smubility in hypochlorites and nitric acid. 

5. The fourth degree of modification corresponds to 
coal, which is insoluble in alkaline solutions and in 
hypochlorites. 

6. Tho fifth degree of alteration is anthracite, which 
is obviously allied to graphite, which resists the re-agents 
capable of modifying the preceding combustibles, and 
which is but very feebly attacked by nitric acid. 

It is, then, evident that chemical reactions confirm the 
classification of the combustible minerals admitted by 
geologists. I am, however, far from thinking that 
lignite, coal, and anthracite, which are now characterised 
by their elementary composition and chemical reactions, 
constitute the only modifications which organic matters 
undergo while changing into combustible minerals. 
There doubtless are intermediate transformations of the 
organic tissue* corresponding to the differences established 
by commercial practice between the different species of 
coal and lignites. But ore tho re-agents sufficiently 
sensitive to be capable of characterising these different 
varieties of the same combustible mineral in glance- 
coal or smith-coal, or even in the different layers of the 
same coal-bed ? I shall investigate this question in 
another communication. — Comptes-Rendus. 


On Some Applications of the Ferrocyanide of Potassium 
in Chemical Analysis, by Edmund W. Davy, A ll., 
31 . 11 ., M.R.I.A., Professor of Agriculture and 
Agricultural Chemistry to the Royal Dublin Society .* 
(Continued from page 276.) 

Having made two standard solutions, the first con- 
taining 21*112 grammes of ferrocyanide of potassium in 
a litre of the solution, and the second 14759 grammes 
of bichromate of potash in the same quantity of solutiou 
(weights which are to each other as their atomic equiva- 
lents), I made several estimations of chloride of lime 
with them, adopting the method I have just described, 
and found that it gave the most consistent results, and 
which agreed very closely* with those obtained by 
Gay-Lussac’s and Otto’s methods when the latter were 

C rfornied with the greatest care, the only difference 
ingthat the results obtained by my method indicated 
a few hundredths of a part more of chlorine titan either 
of those methods did, which maybe accounted for by the 
unavoidable loss of a minute quantity of chlorine which 
takes place in those processes. 

1 From the Philological Magazine, being part of a paper read before 
tho Koyal Dublin Society, December 17, i#6o. 


In order to simplify the process and render the calcu- 
lation as short us possible, I would recommend for 
commercial valuations the following way of carrying 
out this principle : — Having obtained a' fiat-bottomed 
flask or bottle, which will contain 10,000 grains of 
distilled water when filled up to a certain mark in tho 
neck, make two standard solutions, tho first by placing 
in the flask or bottle 1 190 (or exact lv ii 89*97* 5 ) grains 
of the purest crystallised ferrocyanide of potassium 
(yellow prussiate of potash), reduced to powder, adding 
distilled water to dissolve the salt, and when this is 
effected, filling up with water to the mark ; and having 
mixed the solution thoroughly, place it in a well- 
stoppered bottle. The second standard solution is made 
in the same manner, substituting for tho ferrocyanide 
138*6 (or exactly* 138*58) grains of bichromate of poinsh 
which has been purified by ro-crystallisation and fused 
in a crucible at as low a heat as possible. Both thc.su 
solutions will keep unchanged, and will answer for a 
number of determinations if they are preserved in well- 
stoppered bottles, and tho ferrocyanide solutiou be kept, 
when not in use, excluded from the light. Get a burette 
or alkaiimctcr capable of holding or delivering 1000 
grains of distilled water, and divided into 100 equal 
divisions; also two small bottles, one capable of delivering 
1000 grains, and tho other 500 grains of distilled wutcr 
when filled up to a certain mark on the neck of each,* 
which may both be readily made by filling them with 
water, emptying them, and, after they have drained for 
a minute or two, weighing into each the above weights 
of distilled water; or, what will be sufficiently accurate 
for most purposes, pour from the burette into one 100 
divisions of distilled water, and into the other 50, and 
mark with a file where the fluid stands in the neck of 
each bottle. Having these all ready, take an average 
specimen of chloride of lime, and weigh out 100 grains 
of it, and make in tho usual way a solution of it by 
trituration in a mortar with sonic water; pour it into 
the flask which was used in preparing the two standard 
solutions, and, having filled up with water to the mark 
in the neck, mix tho solution thoroughly ; and before 
each time that, any of tho chloride of lime is taken out, 
shake well the contents of the flnsk. 

Measure out iuto a beaker-glass, by means of the two • 
little bottles, 100 divisions of the chloride of lime solu- 
tion, and 50 of the standard solution of ferrocyanide ; 
and. having mixed them well together, add some hydro- 
chloric acid to dissolve the prccipitnte formed and acidify 
the mixture strongly ; and having mixed the w hole well, 

our from the burette slowly the standard solution of 

ichromatc, stirring well all the while, till a drop taken 
from the mixture and brought in contact with a drop of 
a very weak solution of perch loridc of iron produces a 
yellowish-brown colour, ns already noticed. Then read 
off the number of divisions of the standard solution of 
bichromate which was necessary to produce this effect, 
aud this being deducted from 50, gives the pcr-centngo 
by weight of chlorine. 

For the standard solution of ferrocyanide having been 
made so that the 10,000-grain measures should be equi- 
valent to 100 grains of chlorine, and as every division of 

1 The nbOTO numbers aro obtained o» follow* J 5 *J jsirts of chlorino 
nre capable, a* beforo stated, of convert! up 41144 [.arts of the crystal- 
lised ferrocynrudo of potassium into ferrideyuntdo ; thoreforo, too 
part* of tho formor will couvort 11(9*97 parti. of the latter into tho 
satr.o compound. Again, a* lieforo observed, ii67 {i parts of the 
crystallised ferrocyanide require 147*59 ports of the bichromate of 
pota*h to couvort thorn into tho ferrideyanldo ; 11S9 77 parts, there- 
fore, will take 1 38-58 port* of that sail t<> produce the same cfTcct. 

•Two smalt pipette* capable of dcllvoriug tho abovo quantities 
would be found still more convenient. 
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the burette equals 10 grains, each of these divisions of 
the fcrrocyanide solution converted into fcrridcyanido 
will indicate o'i grain of chlorine. Again, the 100 
divisions of the solution of chloride of lime represent 10 
grains of that substance, and wo want to know how 
many divisions of the fcrrocyanide solution its chlorine 
has converted into ferrideyanide. This is readily ascer- 
tained by the bichromato solution, which has been so 
graduated that each division represents a division of the 
fcrrocyanide solution. So that to determine the per- 
centage of chlorine, we have only to deduct, as before 
stated, the number of divisions of the bichromate solution 
employed from the 50 of the fcrrocyanide solution, and 
the difference gives us the per-ccntagc of chlorine by 
weight in the sample ; thus, in four experiments 50 
divisions of the fcrrocyanide solution, mixed with 100 
divisions of the solution of chloride of lime, required 
18-5 divisions of the bichromate solution to convert the 
whole of the fcrrocyanide employed into ferrideyanide ; 
this number, taken from 50, leaves 31*5 divisions of 
fcrrocyanide, which were converted into ferridevanide by 
the chlorine of the chloride of lime ; nnd as each division 
represents o'i grain of chlorine, 31*5 will be equivalent 
to y 15 grains of chlorine, which is the amount contained 
in 10 grains of the sample ; consequently, 100 grains 
will contain 31*5 grains of chlorine, which is the same 
amount as is obtained by simply deducting the number 
of divisions of bichromate solution employed from 50 of 
fcrrocyanide used in the estimation. 

Though this process appears a long one, from the 
details which are necessary to explain its principle, yet 
in practice it is very expeditious, and requires only a 
very few minutes for its performance, and is much 
quicker than cither Gay-Lussac’s or Otto’s method. 

Though I have as yet chiefly confined my attention to 
the use of the fcrrocyanide of potassium in the estimation 
of chlorine in blenching powder, I have no doubt that it 
may be advantageously employed in many other useful 
determinations by carrying out the principles already 
explained : thus, for example, it may be used ns a means 
of determining the amount of bichromate of potash 
present in a sample of that salt, or the quantity of 
chromic acid that exists under different circumstances. 

, Again, the same salt may be used in different determina- 
tions where a certain amount of chlorine is liberated, 
which represents a proportional quantity of some other 
substance : thus, for example, in the estimation of man- 
ganese ores for commercial purposes, w'hcrc they arc 
heated with hydrochloric acid, the quantity of chlorine 
disengaged will indicate a certain amount of peroxide of 
manganese in the ore, on the presence of which its 
commercial value almost entirely depends ; and the 
chlorine evolved may be estimated by absorbing tho gas 
in a diluto solution of caustic potasli, nnd then deter- 
mining the amount of chlorine in it by precisely the 
same process as that I have recommended in tho valua- 
tion of chlorido of lime. To test the accuracy of this 
method, I heated in a small flask a given quantity of 

{ mrc bichromato of potash with an excess of strong 
tydrochlorie acid, and collected the evolved chlorine by 
means of a dilute solution of caustic potash, employing 
the bulbed retort nnd curved dropping-tube, as recom- 
mended by Bunsen in the “ Analysis of the Chromates” 
(sec tho last edition of Frescnius’s “ Quantitative 
Analysis.” page 23+), and ascertained afterwards, by the 
use of the fcrrocyanide of potassium, the amount of 
chlorine evolved, which corresponded almost exactly 
with tho calculated amount of that substance which 
Bhould have been obtained by the action of the quantity 


of bichromate used on the hydrochloric acid. Again, a 
standard solution of fcrrocyanide of potussium may be 
used, as E. de Ilaen has shown, to determine the strength 
of the permanganate of potash in the analysis of the 
ferrocyauido and ferrideyanide of potassium, os an 
acidified solution of the ferrocyanidc, as before stated, 
rapidly decolorises a solution of permanganate of potasb, 
whereas the ferrideyanide has no action on that salt; 
and this reaction might he taken advantage of, in the 
valuation of chloride of lime, to determine the excess of 
fcrrocyanide used in my process, but from my experi- 
ments I found that more precise and nccurate results 
were obtained by the use of the bichromate of jtotash. 

The reaction of the bichromate of potash on tho ferro- 
cyanide might he employed in the valuation of the 
fcrrocyanide of potassium and other ferrocyanides, 
having previously, in the case of those which were 
insoluble, converted them into the ferrocyanide of potas- 
sium by boiling them with caustic potash, and separating 
the insoluble oxides by filtration. 

It might also be employed for the valuation of the 
commercial red prussiatc of potash, which is now to 
some extent employed as a bleaching agent in calico 
printing, and which consists of varying quantities of 
fcrro- and ferrideyanide of potassium together with 
chloride of potassium. By ascertaining first how much 
a given quantity of the sample requires of n standard 
solution of bichromate of potash to convert the ferro- 
cvnnidc present into ferrideyanide, the per-centage of 
tiint substance would be known ; nnd then by taking 
another portion of the sample and converting tho ferrid- 
eyanidc it contained, by reducing agents, such as the 
sulphites of soda nnd potash, &c., into the fcrrocyanide, 
and finally determining the amount of bichromate 
necessary to hiing the whole of tho ferrocyanide then 
present into the state of ferrideyanide, the difference in 
the two results would indiento the proportion of ferrid- 
cyanide originally present in the sample. 

The last application of ferrocyanide of potassium 
which I shall notice in the present communication is its 
employment ns a reducing agent. It has long been 
known that the cyanide of j)ota.ssium possesses most 
powerful reducing properties, and has been very usefully 
employed for that purpose in the reduction of different 
metallic salts under various circumstances; but I am not 
aware that the ferrocyanide of potassium has been pro- 
posed or used for similar purposes; at least, I have 
referred to a great number of analytical and general 
chemical works, and in none of them is this salt recom- 
mended ns a reducing agent, though the cyanide is so 
much extolled for that purpose. According to my expe- 
riments, the ferrocyanide is a far more convenient 
reducing agent than the cynuide, nnd may be substituted 
for it in many cases of reduction with the best results, 
ns it possesses many unquestionable advantages over 
that salt- for this purpose. Thus, tho fcrrocyanide does 
not deliquesce and decompose when exposed to the air, 
whereas the cyanide rapidly absorbs moisture, and, 
unless kept in very wcll-stoppercd bottles, becomes quite 
wet, and in this state quickly decomposes; nnd this 
deliquescence on the part of the cyanide is often a source 
of much inconvenience in its use as a reducing agent, 
owing to the almost unavoidable absorption of more or 
less moisture which takes place in mixing it with the 
substance to be reduced, and during the introduction of 
the mixture into tho rcducing-tubc. The ferrocyanide, 
on the other hund, in a thoroughly dried and finely- 
powdered state, can be intimately mixed with the 
substance without any appreciable absorption of moisture. 
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I made the following comparative experiment to ascer- 
tain the relative absorptive properties for moisture of the 
two salts under the same circumstances : — Having 
thoroughly dried in a water-oven, till it ceased to vary 
in weight, somo finely-powdered ferrocyanide, I placed 
50 grains of it in a counterpoised watch-glass, 
and powdering in a warm mortar some fresh cyanide 
of potassium, I placed the same quantity of it in 
a similar counterpoised watch-glass, and left them 
both exposed to the air. On examining them nftcr 
four hours’ exposure, I found thnt the former had only 
gained ,<*-jth parts of a grain of moisture, whereas the 
latter had taken up grains, or sixty times as much 
moisture under the same circumstances. After two days’ 
exposure I found that nearly all the cyanide had passed 
into the liquid condition, having taken up 46 grains of 
water ; whereas the ferrocyanide appeared perfectly dry, 
and had only absorbed 1*4 grain. 

The great fusibility of the cyanide is sometimes rather 
a disadvantage, which has to be lessened by mixing it 
with a certain proportion of dried carbonate of soda; 
but the ferrocyanide not fusing at so low a temperature, 
does not require in most cases this admixture to lessen 
its fusibility. Again, the ferrocyanide js not a poisonous 
salt, whereas the cyanide is highly eo, and must boused 
with great caution ; and, lastly, the former salt is little 
more than half the price of the latter. Combined with 
the above advantages, I find that the ferrocyanide is 
equally effective in reducing metallic oxides and 
sulphurcts, and is especially convenient for the reduction 
of different combinations of arsenic and mercury, which 
arc reduced by it with the greatest case. 

I made several comparative experiments with the dried 
ferrocyanide and with tho cyanide ns reducing agents 
for the sulphurct of arsenic and arsenious acid, employing 
the same quantity of arsenical compound with each salt, 
under similar circumstances ; and in almost every case, 
particularly where the quantities operated on were 
minute, I obtained more satisfactory results with the 
dried ferrocyanide than with the cyanide. 

The following were amongst my experiments : — I 
mixed the Ajth of a grain of sulphurct of arsenic with 
3 grains of the dried ferrocyanide, and made a similar 
experiment, substituting the same quantity of cyanide; 
and, on heating the mixtures in similar glass tubes, 
obtained almost identically fine and characteristic rings 
of metallic arsenic. 

I then intimately mixed tho same quantity of sulphurct 
of arsenic with 49-9 grains of very fincly-pOwdercd 
glass, and taking 5 grains of this mixture, containing 
tho |l c th part ol a grain of the sulphurct, mixed it with 
5 grains of the dried ferrocyanide, and made a compara- 
tive experiment with another 5 grains of the mixture, 
substituting the same quantity of cyanide: on heating 
both these mixtures in small reduction-tubes, 1 got the 
characteristic metallic rings in both, but better defined 
in the case of the ferrocyanide. 

I finally took 2^5 grains of tho mixture of sulphurct 
and glass, containing about y^joth parts of a grain of 
sulphurct of arsenic, and treated them in the same 
manner, using in one case 2^5 grains of ferrocyanide, 
and in the other 2’j grains of cyanide, and obtained in 
each case a minute metallic ring, which, however, was 
much more distinct and satisfactory where the ferro- 
cyanidc had been used as the reducing agent. 

Tho same comparative experiments were made with 
arsenious acid, when results similar to those in the case 
of the sulphurct of arsenic were obtained. 

The ferrocyanide, therefore, is a most delicate reducing 


agent in the case of arsenical compounds, and where 
very minuto quantities have to be detected, appears 
from my experiments to give moro satisfactory results 
than the cyanide. 

Whether the addition of dried carbonate of soda 
would improve tho ferrocyanide for some cases of reduc- 
tion, I am not at present able to say; but in one experi- 
ment which I made with the sulphurct of arsenic, I 
obtained as good results, using the ferrocyanide alone, 
as where it was mixed previously with its own weight 
of dried carbonate of soda. I11 many cases the ferro- 
cyanido may be used as a reducing agent in a state of 
powder without separating its water of crystallisation ; 
but, in most cases, it will be rendered a far better redu- 
cing agent by being previously dried at 21 2 0 in a water- 
bath or oven ; and in this dried condition it may lie 
kept for any length of tiino in a good-stoppered or well- 
corked bottle. 

Though as yet my experiments have been chiefly con- 
fined to the reduction of dificrent compounds of arsenic 
and mercury, I entertain no doubt that the ferrocyanide 
of potassium will be found an equally effective reducing 
agent in the case of the combinations of other metals, 
and that it may with great advantage be substituted for 
the cyanide of potassium in many cases where the latter 
salt is used ns a reducing agent. 


On Aniline Red, by M. E. Kopp. 


I find that aniline red, produced by tho action of nitric 
acid or of nitrates of an easily-reduciblo base, is a 
triuiuiue, representing mononitro-trianiline, — 


(CplIJ, 
II. 1 

H3NO4 


N 


a* 


The existence of binitro-trianilinc seems to me almost 
certain, as, by treating aniline with a mixture of sul- 
phuric anil nitric acid, we obtain a yellowish-brown 
body, possessing in the highest degree the properties of 
a nitro compound ; but I liavo not yet succeeded in 
purifying it sufficiently to make tho analysis coincide 
exactly with the formula. 

In trianilines a portion of the hydrogen may be sub- 
stituted by methyl, ethyl, and amyl, along with nitrous 
gas. These arc very probably the compounds : — 


(C.-Hd.) 
<C,Il,)H. X,. 

(NojiiJ 


(CijH 4 ), \ (C I? II 5 ) a ) 

(C, 1 I, ),H I N 3 . (C.IIJII, N a , &c. 
(NO,)!!.) (XO,)Uj 


I specified in my paper these substances only as 
hypothesis, but they really exist. I have already obtained 
several of them, anil it is very remarkable that the red 
tint disappears, becoming from violet more and more 
blue, according as tho hydrogen is replaced by the 
hydrocarbons. 

The latter arc not yet sufficiently pure for analysis, 
though very beautiful as shades of colour. They are 
generally almost insoluble in water, but easily solublo in 
alcohol or acetic acid. When tho trianiline, instead of 
being nitrated, is chlorated, bromnted, or iodised, the 
compound is equally a red matter, but presenting slight 
differences of tint. 

I venture to hope that my work will servo to throw 
some light on the mode of formation, the composition, 
and tho constitution of the colouring matters, so remark- 
able and so important, which aro derived from aniline. — 
Comptes-llendus. 
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Liquid Carbonic ji.ddr—Ci/anogen Steel • 


On the Properties of Liquid Carbonic Acid , 
by George Gore, Esq. 

In this communication the author shows how a small 
quantity of liquid carbonic acid may be readily and 
safely prepared in glass tubes closed by stoppers of 
gutta percha, and be brought in a pure state into contact 
■with any solid substance upon which it may be desired 
to ascertain its chemical or solvent action, or be submitted 
to the action of electricity by means of wires introduced 
through the stoppers. 

By immersing about fifty substances in the liquid 
acid for various periods of time, he has found that it is 
comparatively a chemically inert substance, and not 
deoxidised by any ordinary deoxidising agent except 
the alkali metals. Its solvent power is extremely 
limited. It dissolves camphor freely, iodine sparingly, 
and a few other bodies in small quantities. It does not 
dissolve oxygen salts, and it does not redden solid 
extract of litmus. It penetrates gutta percha, dissolves 
out the dark brown colouring matter, and leaves the 
gutta percha undissolvcd, and much moro white. It 
also acts in a singular and somewhat similar manner 
upon india rubber. The india rubber while in the liquid 
acid exhibits no change, but immediately on being taken 
out it swells to at least Bix or eight times its original 
dimensions, and then slowly contracts to its original 
volume, evidently from expansion and liberation of 
absorbed carbonic acid, and it is found to be perfectly 
white throughout its substance. These effects upon 
gutta percha and india rubber may prove useful for 
practical purposes. 

The liquid acid is a strong insulator of electricity ; 
sparks (from a lluhmkorff’s coil) which would pass 
readily through Ands of an inch of cold air, would with 
difficulty pass through about A>th of an inch of tho 
liquid acid. 

In its general properties it is somewhat analogous to 
bisulphide of carbon, but it possesses much less solvent 
power over fatty substances. — Proceedings of the Royal 
Society. 


TECHNICAL CHEMISTRY. 


Cyanogen Steel. 

It is curious to observe how frequently several inventors 
arc engaged at the same time upon similar discoveries, 
although each of them may be pursuing his labours 
altogether independently of the others, and although 
the discovery may be unquestionably new. At the time 
when the pneumatic process of refining iron was creating 
so much attention, it will be remembered that both Mr. 
Martien and Mr. Bessemer had lodged provisional speci- 
fications within three months of each other, consequently 
the provisional protection accorded to each was running 
simultaneously, and before the public or any other person 
but themselves had had an opportunity of ascertaining 
the details of the respective inventions. About the same 
time the presence of nitrogen in steel was positively 
declared by Mr. Christopher Binks, and his project for 
employing cyanogen compounds in the manufacture of 
that metal was brought prominently forward. The 
question, however, of improving the mode of manufac- 
turing steel had at that period been discussed to reple- 
tion, and Mr. Binks’ assertion was regarded with 
suspicion, or, at least, as the project of an enthusiastic 
patent seller. After long remaining in abeyance (the 


fact of the discovery being only kept from sinking into 
oblivion by the occasional lodging of a specification, in 
which the use of substances capable of yielding cyanogen 
was incidentally mentioned), the subject has been 
revived, and is now restored to more than its pristine 
vigour, by the publication of M. Fremy’s communica- 
tion to the French Academy of Sciences ; and it seems 
probable that cyanogen compounds will ere long be 
acknowledged to be as necessary to the manufacture of 
steel os carbon has hitherto been. 

In Mr. Fleury’s process of manufacturing steel with 
electricity cyanogen is regarded as a necessary consti- 
tuent of steel ; and several other processes, which have 
in practice proved to give excellent results, may owe 
their success to the unintentional introduction of 
cyanogen compounds. Amongst the sjiecificntions of 
patents issued during the past week, is one relating to 
an invention by Messrs. Duhesme, Dc ltuolz, and De 
Fontenay, for improvements in the manufacture of cast- 
steel,' and in the re-manufacture of old steel, in which 
the use of cyanogen is again the principal ingredient 
employed. In making cast-steel according to this in- 
vention, certain mixtures of wrought-iron, cast-iron, 
oxide of iron, old steel, and ferrocyanide of potassium, 
or ferricyanidc of potassium, or 6omc of them are 
to be employed. The ferrocyanide of potassium is 
commonly known as yellow prussiate of potash, while 
the ferricyanidc of potassium is commonly known as 
red prussiate of potash. The corresponding sodium 
salts may be substituted for the potassium salts. Were 
the sodium salts used, the process would be almost 
identical with that of Mr. Charles Sanderson, of Shef- 
field, also made public several years since. The papers 
read before the Society of Arts by Mr. Binks, advoca- 
ting cyanogen, and by Mr. Sanderson, for employing 
substances capable of yielding cyanogen, for improving 
the quality of iron anil the allied metals, having been 
presented within a short time of each other. But 
whether the salts of sodium or those of potassium be 
used, it is evident that Messrs. Duhesme, I)c ltuolz, and 
De Fontenay have been long anticipated, the evanogen 
being incontestably the ingredient upon which tliey rely 
for success. In the manufacture of cast-steel, they con- 
tinue, one mixture employed consists of — Wrought-iron, 
700 parts by weight ; white cast-iron, »oo parts ; oxide 
of iron, 100 parts; red prussiate of potash, 8 parts. A 
second mixture consists of — Old steel (old files, tools, or 
springs), 500 parts by weight ; wrought-iron, 500 parts; 
red prussiate of potash, 14 parts. A third mixture con- 
sists of— Old steel, 350 parts by weight; wrought-iron, 
350 parts; white cast-iron, »oo parts; oxide of iron, 
joo parts; red prussiate of potash, 7 parts. A fourth 
mixture consists of — Wrought-iron, 1000 parts by 
weight; oxide of iron, 75 parts; red prussiate of potash, 
18 parts. From the small proportion of cyanogen added 
in the several instances, the astonishment that its 
existence did not long previously attract attention will 
at once disappear, the quantity of ferricyanide being 
only such as would cause a very small proportion of 
cyanogen to remain in the iron at the completion of the 
process. 

If the ferrocyanide be employed instead of the ferri- 
cyanidc of potash in the mixtures described, double the 
quantity indicated for the red prussiate of potash is 
used ; but the latter is preferred as giving a more decided 
reaction, and also on account of its containing no water 
of crystallisation. Refined iron, or fine metal, may be 
advantageously substituted for tho cast-iron in the 
first ana third mixtures, in which case the quantity 
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of fine metal emplojcd must be double that indicated 
for the cast iron, without altering the proportions of red 
prussiatc of potash. The cast-iron employed should be 
white, and or at least two qualities, one of which should 
contain manganese. It is to be first broken up into 
small fragments. The wrought-iron should be in the 
smallest possible fragments, and it should be avoided to 
use gra nular with fibrous iron. Granular iron of a good 
quality is preferred. The old steel should be of a good 
quality, and introduced into the mixture in small pieces. 
For the re-manufacture of old steel one mixture em- 
ployed consists of old steel, such as old files, tools, or 
springs, 1000 parts by weight ; red prussiatc of potash, 
10 parts. Another mixture consists of old steel, 1000 
parts by weight ; yellow prussiatc of potash, 20 parts. 
In can-yin g out the manufacture of cast-steel, as also 
the re-manufacture of old steel, according to this inven- 
tion, the above mixtures have to be melted down in 
crucibles, the ingredients having been previously mixed 
as completely as possible. Tlio old steel, as also the 
wrought and cast-iron, should first bo broken into small 
pieces, and the prussiatc of potash should be well dis- 
tributed throughout the mass. The operations take 
place in a common air furnace, for which a very pure 
coke is employed, mixed with a tenth part of wood 
charcoal. The crucibles must bo kept hermetically 
closed until complete fusion of the metals ensue, and the 
fire must be managed with tho usual precautions. The 
same description of crucible is employed as is generally 
used for the smelting of steel. Those of plumbago are 
preferred; but, if these are used, it is well to increase 
slightly the proportion of prussiate of potash after the 
crucibles have been employed for two successive melt- 
ings . — Mining Journal. 


PROCEEDINGS OF SOCIETIES. 


ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr, 
Edward Fkankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture VII. 

\itrogen — Preparation and Properties — Compounds of 
Hitrogen with Oxygen and with Hydrogen. — Carbon — its 
Properties in the Form of Diamond, Graphite, and 
Charcoal. 

We have to-day to consider an element which, in many 
respects, presents striking contrasts to the two elements 
we have hitherto studied. This element is nitrogen, a 
body which is rather distinguished for the sluggishness of 
its affinities than for the facility with which it unites with 
other bodies. On this account, nitrogen exists in nature 
chiefly in the freo or elementary condition. It is con- 
tained in this state in the atmosphere, and constitutes 
about four-fifths of the total volume of atmospheric 
air, and more than three-fourths of the weight of the 
atmosphere. It exists, however, also in combination, 
although in comparison with the quantity contained in 
the atmosphere this amount in combination should be re- 
garded almost as a vanishing quantity. It exists, however, 
in the tissues of plants and animals, and is in fact essential 
to the existence of animal and vegetable life. It is found 
also in the remains of plant life of former ages , conse- 
quently it is a constituent of our coal formations, and 
exists there to the extent of from one to 011c and a-half, 
and even, in some cases, up to two per cent. It is also a 
constituent of nearly all those highly poisonous vegetable 


substances, such as strychnine, brucine, narcotine, and 
bodies of that kind. It is also an essential element in 
hydrocyanic acid, that very poisonous prussic acid, as it is 
sometimes termed, with the properties of which we are all 
acquainted. There is scarcely any vegetable poisonous 
substance which does not contain nitrogen. That singular 
vegetable extract with which the Indians poison their 
arrows, is, so far as we know at the present time, entirely 
free from nitrogen. That and the poison of cocculus Indicus 
are nearly the sole exceptions to this general rule that these 
poisonous vegetable substances invariably contain nitrogen. 

We can prepare tbis element either by abstracting 
it from the atmosphere, or, in other words, by removing 
the element with which it is associated in the air, namely, 
oxygen ; or we can extract it from some of its compounds. 
The first is the most simple mode of proceeding. As 
nitrogen is remarkable for its want of affinity, and as oxygen 
is distinguished for its powerful affinities, there are many 
means by which we can withdraw the oxygen from the 
nitrogen in the atmosphere, thus leaving the nitrogen in a 
free state. A common candle will do this, to a certain extent, 
by burning it in a closed vessel filled with atmospheric air. 
Under such circumstances, after a certain time, the candle 
goes out. Now, it goes out when it no longer finds a 
sufficient quantity of oxygen to continue ita combustion ; 
but, unfortunately, a candle will not continue to burn 
until all the oxygen has been removed. Besides this, it 
also produces, at first, carbonic acid, and when the candle 
is about to be extinguished for want of more oxygen it 
produces carbonic oxide. From the carbonic oxide it is 
very difficult afterwards to free the nitrogen ; and conse- 
quently this process of burning a candle in the air would 
not answer our purpose for procuring free nitrogen. Phos- 
phorus, however, is a substance which is more combustible 
than a candle is, ai.d which does not generate, on its 
combination with oxygen, any volatile matter — any gaseous 
subsiance — which we should have difficulty in subsequently 
removing from the nitrogen. Further, the phosphorus is 
capable of continuing to burn until every trace of oxygen 
has been removed from the air, and phosphorus, conse- 
quently, is well adapted for the preparation of nitrogen, 
leaving it in a state of comparative purity. 

Here is the apparatus by which we effect this. We 
place a little piece of phosphorus on a small capsule 
floating on water, and then ignite it by means of a heated 
wire, and invert over it a bell-jar filled with air. At first 
we have an expansion of the air contained in the jar, 
owing to the heat generated by the combustion of the 
phosphorus , but this expansion will soon cease, and give 
place to a contraction as the combustion goes on ; and we 
shall notice, I think, when the phosphorus has become 
extinguished that the gas remaining in the receiver will be 
considerably less than the bulk of air which the vessel con- 
tained at first. Those of you who can see over the edge 
of this vessel will perceive that even at the present moment 
the water is gradually rising in the interior. This rising 
of tho water will increase as the temperature of the 
enclosed nitrogen diminishes. You sec the phosphorus 
burns more and more dimly, and it will finally be extin- 
guished. At the moment of its extinction, the last 
pnrticlc of oxygen will have been removed from the atmo- 
spheric air. Now, as we shall subsequently find, atmo- 
spheric air consists of particles of oxygen and nitrogen, 
the nitrogen only remaining after the extinction of the 
phosphorus. The gas which remains may be regarded as 
pure nitrogen, or, at all events, nitrogen very nearly pure. 

That is one mode of preparing the element. Another 
plan consists in causing two compounds of nitrogen to de- 
compose each other. If we mix together a compound of 
nitrogen and hydrogen, which we term ammonia, and a 
compound of nitrogen and oxygen, which we call hypo- 
nitrous acid, we have a solution containing just a suffi- 
cient amount of oxygen in the one compound to combine 
, with the hydrogen in the other compound so as to produce 
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water, leaving tlic two quantities of nitrogen that were 
contained in those two compounds in the elementary form. 
Now, nitrogen, prepared by either of these processes, 
possesses the following properties : It is a perfectly 
colourless and transparent gas. Here wC have a jar 
of it, and just as we saw in the case of the oxygen and 
hydrogen, so here with nitrogen ; you cannot distinguish 
a vessel idled with this gas from another vessel filled with 
atmospheric air. Here [in the bell-jar in which the 
phosphorus had just been burnt], ut present, we have 
a quantity of white fumes mixed with our nitrogen. 
These white fumes consist of phosphoric acid produced by 
the combustion of phosphorus at the expense of the atmo- 
spheric oxygen. This phosphoric acid will gradually 
subside and dissolve, leaving the gas, after a few minutes, 
ns clear and transparent os that which we have in the 
other jar, and which was prepared, in fact, by this process. 
Nitrogen possesses nearly the same specific gravity as 
atmospheric air. Tubing atmospheric air as unity it is 
slightly more than ’97. It is very slightly soluble in water — 
far less so than oxygen. One hundred volumes of water 
dissolve only about one and n-half volumes of nitrogen, 
whilst about double this quantity of oxygen is dissolved. 
This greater solubility of oxygen than atmospheric nitro- 
gen in water is a most important point connected with the 
existence of animal life beneath the surface of water. 
Fishes live in water by means of the atmospheric oxygen 
which is dissolved in that liquid. They have no power 
whatever of decomposing the water, and separating the 
oxygen from the hydrogen; but they require for their 
respiration free oxygen, just in tire same way as animals 
living in tire air ; and they receive this oxygen from the 
quantity of air dissolved in water. If you deprive water 
of air by plncing it under the exhausted receiver of an air- 
pump for a few moments, fishes placed in that water will very 
soon die, because they cannot obtain the supply of oxygen 
which is necessary to continue their respirutory functions. 
In consequence of water dissolving mere oxygen than 
nitrogen, these animals have, so to speak, a dissolved 
atmosphere, far richer in oxygen than our ordinary air ; 
and, therefore, by a comparatively much smaller bulk of 
air than land animals require they can continue their 
respiration, and obtain quite a sufficient amount of oxygen 
for their wants. 

“ In ordinary language we generally deseribo nitrogen as 
being incombustible in itself, and incapable of supporting 
combustion. If we take ajar of it— let us take this jar 
here, for instance — and plunge into it a lighted taper, we 
shall 6ce, on the one hand, that when the paper comes in 
contact with the gas the latter will not inflame, and, on 
the other hand, that the paper is extinguished when 
it is lowered into the jar; so that wc gather from this 
experiment that nitrogen is incombustible ; but these 
matters arc not to be decided upon the dictum of a single 
experiment of this kind. It is quite possible that nitrogen 
may be very combustible at higher temperatures, and indeed 
we shnll find that it is combustible to a certain extent at 
all events. Different combustibles require very different 
degrees of heat to set them a burning — to “ignite” them, 
as we call it. I have here a substance which is so easily 
ignited that the moment it comes in contact with the air, 
even at ordinary temperatures, it bursts into flame. I 
will expel some of it out of this tube — it is a liquid 
body— into the dish there ; and you see this substance, 
os soon as it comes iu contact with the air, ignites und 
burns brilliantly. Now phosphorus is another combustible 
body which will furnish us with a second link in this 
chain. The body which we have just expelled from the 
tube has its igniting point below the temperature of the 
atmosphere. The igniting point of phosphorus is higher 
than the. ordinary temperature of the atmosphere, and 
if we bring a piece of this phosphorus into the air, 
you see it docs not take fire ; but it will take fire at a 
temperature not very much higher than that of the 


atmosphere, and if we float it in a copper capsule 
upon hot water, bring it in contact with tho heated 
surface, our phosphorus will probably then ignite. 
[A piece of phosphorus was ignited in the manner de- 
scribed.] There you sec at that temperature our phos- 
phorous ignites and enters into combustion. Then, again, 
we have a substance, the bisulphide of carbon, which has 
an igniting point a little higher than phosphorus, but krill 
far below an ordinary flame. Wc will warm this glass 
rod. I need not have it so hot that I cannot bear to druw 
it through my fingers. With this w arm rod I dare say I 
shall be able to ignite this bisulphide of carbon. Yes; 
you see it ignites at this temperature, fur below any of our 
usual igniting points. The rod is sufficiently hot, but I 
can draw it in this way through my fingers, although it 
possesses power to ignite this inflammable substance. 
Now, proceeding upwards, the ordinary gas flame which 
we burn has an igniting point still higher than this bisul- 
phide of carbon, but lower, again, than some other bodies. 
The ordinary coal gas, if exposed to very bright red heat, 
ignites ; but if it be exposed to a temperature below this 
very bright redness, that is, if you take an iron bar heated 
only to dull redness, it will fail to ignite this coal gas. 
Now, we have here another material which is still less 
combustible than coal gas; this material is a compound 
of nitrogen which I shall presently have to explain 
to you. It is called ammonia, or ammoniacal gas. 
We are generating it here in this vessel, and passing it 
through this iron tube which is heated to redness by a 
gas furn. ee. I dare say by the aid of that external 
heat applied to the ammonia wc shall get it to burn at the 
extremity of the tube; but the ammoniacal gas, as we 
shall presently see, i> not ordinarily combustible, but only 
when previously heated in this way can it continue iu 
combustion. If we allow a jet of ammoniacal gas to impinge 
on a candle-flame it will burn around the flame, but will not 
continue its combustion when the flame has been removed; 
so that if we were to pass this ammoniacal gas simply 
through a cold tube and endeavour to ignite it at the end 
wc should gf t no flame from it. Probably, our tube will 
now bo heated sufficiently high. [A light was applied to the 
end of the tube from which the gas was issuing.] Yes, 
there our nmmoniucal gas burns at the extremity of the 
tube quite readily. Now wc will turn off the gas of the 
apparatus by which the tube is heated, and you will see 
that soon after that gas has been extinguished the flame of 
the ammoniacal gas will gradually withdraw itself from the 
end of the lube and finally be extinguished. It can no longer 
retain its ignition, because the temperature produced by 
the combustion of ammonia is by no means so high os its 
igniting point. "Wc can only keep the temperature at the 
igniting point by previously passing the gas through this 
hot tube. It thus produces a higher temperature, just 
as you get a higher temperature in a furnace fed by 
heated air than you do in a furnace fed by ordinary air; 
and the difference between these five or 6ix hundred 
degrees of heat is sufficient to raise the temperature of 
the burning ammoniacal gas beyond its igniting point, 
and therefore to render it capable of burning in the air. 
The element nitrogen, to which all these experiments 
lead us up, has an igniting point still higher than that of 
any of these substances. It is higher even than that of 
ammoniacal gas ; and wc require to expose it to a still 
higher temperature in order to bring about its combustion 
with oxygen. Further, like ammoniacal gas, nitrogen on 
its combustion with oxygen, that is, when you get it to 
burn by heating it to the proper temperature to render it 
combustible, produces, in burning, a less amount of heat 
— I mean to say a lower temperature is produced — than is 
equal to its igniting point. Its igniiing point is higher 
than the temperature produced on its combustion. On 
this account the combustion cannot be propagated from 
particle to particle, or from mass to mass of the mixture 
of oxygen and nitrogen gases. If this were not the case 
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it is obvious that all the nitrogen in the air would long 
ago have been burnt up. The fi . st time thnt a philosopher 
obtained the heat of the oxyliydrogen blow-pipe he would 
inevitably have ignited the atmospheric nitrogen and burnt 
up the whole of the atmospheric oxygen. The com- 
bustion would have been propagated from particle to 
particle, had not the igniting point been higher than the 
temperature produced by its combustion. The union 
of the two gases which compose the air must have 
resulted from this ignition at a simile point ; but 
as the igniting point is higher than the temperature 
produced by the combustion of the nitrogen, the com- 
bustion of atmospheric air cannot be communicated from 
one point to another, but can only go on where the 
temperature is sufflcien'lv high. The temperature ol 
an ordinary fire is not sufficiently high for this purpose. 
It does not exceed about 4000° Fahr. The temperature of 
our ordinary oil, gas, and candle flames docs not exceed 
about 3500° Fnhr. The igniting point of nitrogen is con- 
siderably above that. It is impossible to measure these high 
temperatures, but I have calculated from an experiment 
with a mixture of oxygen and nitrogen, th it a temperature of 
about 540o°i8 necessary to ignite nitrogen. Now, you see the 
temperature we have in a common fire, and that which we 
have in common gas and candle flames, are not sufficient 
for the ignition of nitrogen, and therefore we get no com- 
bustion of nitrogeu in these flames — a circumstance which, 
as we shall presently find, is of great value to us, and 
contribut's considerably to the comfort of our lives. 
We should have exceedingly noxious effects produced in 
the atmosphere by the ignition and combustion of nitrogen 
with oxygen. We have, however, some sources of heat 
sufficient to ignite nitrogen. One of these sources is the 
combustion of oxygen and hydrogen gases iu the pro- 
portions to form water, or nearly so. If we mix these 
gases with nitrugpn, and then ignite them, and add at the 
same time a certain excess of oxygen, the nitrogen burns, 
— to a limited extent it is true, — but it undergoes very 
deflnite combustion. 

The temperature of the electric spark is also high enough 
to ignite nitrogen, being above the igniting point of that 
gas ; and consequently if we pass a stream of electric sparks 
through a jar of atmospheric air, such as we have here, 
we shall have an ignition of the nitrogen which it contains, 
and its combustion at the expense of the atmospheric 
oxygen. You see at the present moment [exhibiting 
a glass flask containing air] this is quite colourless. 
If the nitrogeu bums on the passage of the electric 
sparks, it will produce ruddy vapours in the flask. You 
will see, in the first place, a yellowish colour, and, finally, a 
reddish colour, produced by thenction of the stream of elec trio 
•parks, as they pass between these two points. [A series 
of electric sparks from a KuhmkorfTs coil was then 
passed through the flask of atmospheric air.] We shall 
only get our colour after some time ; but it is an experi- 
ment which is worthy our seeing, we shall therefore wait. 
Oxidation of the nitrogen is caused by the passage of the 
electric sparks through the jar, and consequently such an 
oxidation must take place every time a flash of lightning 
passes through the atmosphere. 

Nitrogen in thus uniting with oxygen, forms an ex- 
tensive series of compounds. Here we have a list of 
them in this table : — 


Comjxmtuls of Nitrogen with Oxygen. 

Protoxide of Nitrogen. . . , NO 

Binoxide of Nitrogen . . . NO, 

Hyponitrous Acid . . . N O s 

Nitrous Acid . . . . NO, 

Nitric Acid N 0 5 

In any proportions in which the oxygen does not exceed 
two equivalents to one of nitrogen, the compound obtained 
is neutral ; when there is a larger proportion of oxygen 
than this, the compound becomes acid. 

We have already a very perceptible yellow colour- 


ing produced in that flask [through which the elec- 
tric spatks were still being passed]; and iu the course 
of a minute or two more, I dure say it will bo more 
perceptible. The compounds produced here aro the 
three last mentioned in the table to which I have just 
directed your attention. They consist partly of hypo- 
nitrous acid, partly of nitious acid, and partly of nitric 
acid. All these three substances are liable to be formed 
in this way ; and in the action of lightning in thunder- 
storms these three compounds are produced, but the two 
compounds containing the smaller proportions of oxygen 
gradually pass into the last containing the highest propor- 
tion of oxygen; and therefore it is thnt we usually And 
present in the rain that descends after a thunder- storm a 
certain proportion of nitric acid. 

We have now a very decided brown [again refining to 
the flask through which the sparks hud been passing]. 
The operation is a very slow one, but the formation of 
these oxides of nitrogen continues to increase. 

This is one source, then, of the fifth combination of 
nitrogen with oxygen — nitric acid, which wc hnve next to 
consider. It is produced by the combustion of atmo- 
spheric nitrogen, and it is also found in a state of 
combination with bases. It forms nitrates with bases. 
Some chemists are of opinion that all the nitric acid 
which wc meet with in combination with potash or 
soda, in the so-called “nitre districts," is due entirely 
to the putrefaction and decay of animal and vege- 
table substances ; while others contend that it is due to 
the combustion of nitrogeu by atmospheric electricity. 
Probably the proportion of nitric acid genera'erl in the 
atmosphere, and present in the rain in this way. is com- 
paratively small ; and wc find our chief supplies of this 
substance from the oxidation of nitrogen contained in 
animal and vegetable substances, but especially in animal 
substances. Now, nitrogen which is already com- 
bined is capable of undergoing this kind of combustion at 
the ordinary temperature of the atmosphere. It is going 
on around us, in fact, in the soil of London. Permeated 
as it is by the sewerage, we have there animal matters 
containing nitrogen undergoing this process of combustion 
with oxygen without any elevation of temperature what- 
ever, producing immense quantities of this substance, 
nitric acid, which may be detected in all the shallow wells 
in and around London. It is especially abundant in the 
neighbourhood of burial grounds, where animal matter 
is oxidizing to a greater extent than it is in other locali- 
ties ; and the wells in those neighbourhoods have been 
found to contain a large proportion of the salts of nitric 
acid. 

Nitric acid may be made by a process such as we have 
proceeding here. It is here being obtained by displacing 
it from its compounds with bases by means of sulphuric 
acid. Wc have added a quantity of sulphuric acid to 
this nitrate of potash, or common nitre, which is one of 
the best known salts of this body. Sulphuric acid is 
capable, under the influence of heat, of displacing the 
nitric acid. After the reaction we shall have left sulphate 
of potash in the retort, whilst nitric acid distils over. 

Nitric acid thus obtained is a colourless, fuming, limpid, 
highly corrossive liquid, and contains one equivalent of 
nitrogen and five equivalents of oxygen, which we have 
represented on the diagram by the symbol NO M but our 
nitric acid contains also one equivalent of water. It is 
distinguished for its powerful oxidizing properties. It 
oxidizes metals with very great facility, converting them, 
first, into oxides, and, subsequently, into nitrates. Here 
is some of this acid, which is used commercially on a 
large scale, being formed by this dc ompositinn which we 
have going on here. The operation is performed in largo 
cylinders which are lined with fire bricks in order to 
protect them from the action of the acid. If nitric acid 
is brought into contact with copper a very powerful 
oxidation of the copper takes place, with the production of 
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these red fumes. These red fumes are the same as those 
■which we have been forming in this flash, only you see here 
they have a greater intensity. Here is a greater amount 
of this red compound produced by the deoxidation of this 
nitric acid. It is from this deoxidation of the final 
compound of nitrogen and oxygen that we usually obtain 
our supplies of the other compounds of nitrogen and 
oxygen. We might perforin the same experiment, also, 
with iron, which is oxidized in the same way and gives 
rise to the same red fumes. Nitric acid, however, is 
incapable of oxidizing all the metals in this way. If we 
bring it in contact with gold, for instance, no such 
oxidation occurs. [A piece of gold leaf was placed in a 
glass vcstel containing nitric acid.] The gold floats 
about in the nitric acid with its brilliancy unaffected. It 
is also incapable of oxidizing platinum and a few other 
metals ; but the great majority of metallic substances are 
capable of being oxidized by it. These oxides, being 
taken up by the remaining nitric acid present, form 
nitrates, and thus we produco our nitrate of copper, 
nitrate of iron, nitrate of zinc, and nitrates of other metals 
which we wish to obtain. 

Nitric acid may be very readily detected by this very 
process that we have been performing here, — namely, by 
deoxidizing it by means of copper turnings. If we first 
set the acid free from any combination in which it may 
previously have existed, by the addition of sulphuric acid, 
as we have done here, and then bring copper turnings 
into contact with the liquid in which the nitric acid is thus 
set free, we have these red fumes produced which are 
quite characteristic of the presence of nitric acid. When 
the quantity operated upon is small, we may not, perhaps, 
perceive any of these fumes : in this case we can detect 
the presence of the nitric acid by those papers we em- 
ployed on the last occasion for another purpose. Here arc 
s nne papers which have been immersed in a mixture of 
starch and iodide of potassium, and you see they are 
powerfully acted upon by this gas; the action is, indeed, 
too powerful for you to see it properly. They are browned 
very strongly, but with a smaller quantity the paper is 
rendered blue. You sec this bluing action better when 
the paper is moistened a little. 

Now, you will remember that this is precisely the test 
which is used for the detection of ozone in the atmosphere. 
We mentioned it in the last Lecture, as being used to 
show the presence of ozone in the atmosphere, and we 
have seen that every electric spark that passes through 
the air produces this acid. How, then, can this be a 

{ roper test for the presence of ozone in the atmosphere r 
f we know that this nitrous acid produces the same effect 
upon the papers as was produced by what is supposed to 
be ozone, how can such papers be said to be a test for 
ozone f It is obviously quite unreliable. The effect would 
be produced, and I think probably is produced, by the 
nitrous acid derived from the passage of electric discharges 
through the air, and not by ozone at all. 

From nitric acid we can obtain, by graduated deoxida- 
tion, the remaining compounds of nitrogen with oxygen. 
The first compound resulting from the gradunl deoxida- 
tion, is nitrous acid, and the next is hypoaitrous acid, 
which contains three equivalents of oxygen and one of nitro- 
gen ; the next compound which we shall come to, will be the 
so-called “binoxide of nitrogen,” which contains twoequira- 
lento of oxygen and one equivalent of nitrogen. This is the 
substance which is produced when nitric acid is acted 
upon by copper turnings ; in fuct, wo had it produced in 
the first experiment. In order to obtain this substance, 
NOj, it is necessary to exclude the air; and here is an 
apparatus by which we can perform that experiment. The 
operation shall be going on while we are endeavouring to 
make ourselves acquainted with the properties of this gas. 
Here we have a vessel containing copper turnings. We 
pour a portion of nitric acid through this funnel-shaped 
tube, which passes nearly to the bottom of the jar. The 


gas, on being evolved, will pass out through this flexible 
tube, and be collected here, [referring to a jar inverted 
over the pneumatic trough.] 

Binoxide of nitrogen is a perfectly colourless and 
transparent gas, like those we are already acquainted with. 
Here is a jar of it, for example, which has been already 
collected, and in which we shall be able to sec some 
of its properties. It possesses a specific gravity only 
slightly greater than that of air, very slightly indeed, it 
being 1-04. It is slightly soluble in water, water absorbing 
about 5 per cent, of this gas ; but still we can collect it 
over water without any material loss ; that is, in fact, the 
mode in which this gas is generally collected. One of its 
most distinguishing characteristics is its strong affinity for 
a further amount of oxygen ; it is, indeed, a chemical com- 
pound in a very unstable position, and it has a great desire 
for a further quantity of the element oxygen. If we piss 
some of this gas up into a jar containing oxygen, we shall 
find that it will at once produce those ruddy fumes that we 
had formed here, owing to the transformation of the 
binoxide into the next two compounds below it on the 
diagram — hyponitrous acid and nitrous acid. Here, for 
instance, is a jar half filled with oxygen, [the jar of 
binoxide of nitrogen was discharged into the jar of oxygen 
standing in the pneumatic trough.] You see where it comes 
in contact with the oxygen, these dense red fumes are pro- 
duced, and you will notice after a very short time, that 
there is a considerable absorption of the red compound in 
the interior of the jar. You see how the water is rising 
in the interior of the jar taking the place of the gas which 
it absorbs. These two compounds, hyponitrous acid and 
nitrous acid, which were produced by the addition of the 
oxygen to the binoxide of nitrogen, are both of them very 
soluble in water, and are, therefore, very rapidly removed 
from the remaining oxygen present in the jar. 

Binoxide of nitrogen presents a rather remarkable 
character in regard to combustibles. It is difficult to say 
whether it is a supporter of combustion or not. It is not 
inflammable, at all events ; we can affirm that of it posi- 
tively ; and if we plunge a taper into this gas, you see the 
light is immediately extinguished, so that we should be 
rather inclined to conclude from that experiment that 
binoxide of nitrogen docs not support combustion ; and 
perhaps we should be quite right in that conclusion. 
The fact is, that unless the burning substance we place in 
the binoxide has sufficient heat in it to decompose the gas, 
transforming it into its elements, oxygen and nitrogen, 
the combustion is not supported. If, however, the com- 
bustible can decompose the gas, it will continue to burn 
in the mixture of nitrogen and oxygen which is formed. 
Phosphorus, for instance, is a substance of this kind. 
If we put a fragment of phosphorus into this jnr of 
binoxide of nitrogen, if it is only just ignited the tem- 
perature of the phosphorus is not enough to decompose 
the gas ; but if actively in combustion it continues to 
bum in the gas with very considerable brilliancy, especially 
after the phosphorus vapourises, and thus comes into 
extensive contact with the binoxide. But it is not in 
the binoxide itself that the phosphorus burns, because 
if we introduce it in only a languidly ignited state, 
it is extinguished. Another substance which is capable 
of burning in this gas is the bisulphide of carbon, 
which we have already used in a former experiment. 
Here is our jar of binoxide of nitrogen ; here is 
our bisulphide of carbon. We will pour a little 
bisulphide of carbon into the jar and agitate it a little, 
so that the vapour may mix pretty well with the gas. 
[A light was applied to the mouth of the jar, and 
a slight explosion, accompanied with a bright flash, 
took place.] This substance, you see, undergoes very 
brilliant combustion in the binoxide. The temperature of 
its combustion is sufficient to decompose the gas, and then 
the vapour of the bisulphide burns in the mixture, which 
contaius an equal quantity of oxygen and nitrogen, and 
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is, therefore, much richer in oxygen than atmospheric air. 
The bright light contains also a large amount of what 
have been called the “ chemical rays,” and therefore it 
has been used in photography. It enables you — in the 
dark, I was going to say — at all events, without sunlight, 
to take photographic pictures. 

Now, the remaining compound of nitrogen with oxygen 
— namely, the protoxide — is obtained by a still further 
reduction of nitric acid, by which we remove a further 
quantity of its oxygen. This protoxide is a compound in 
itself unimportant, but it is rather singular in its effects. 
It is remarkable for its peculiar effect upon animals, and 
on this account it is called “ laughing gas.” If I could 
exhibit some of its effects before you, I should then con- 
sider myself justified in speaking longer about it; but as 
we cannot very well do that, I think we had better pass it 
by simply with the remark that it resembles the binoxide 
with regard to combustibles. Some substances will not 
burn in it. Sulphur, for instance, is at once extinguished ; 
therefore we can say of all these gases that they do not 
support combustion when the oxygen is in combination ; 
but if they are decomposed by the heat of the combustible, 
the products of their decomposition, nitrogen and oxygen, 
do exert a supporting effect upon combustion. 

We now come to the compounds of nitrogen with 
hydrogen, — namely, ammonium and ammonia, — tho 
respective compositions of which are represented here on 
the diagram : — 

Compound * of Nitrogen frith Hydrogen. 

Ammonia, or ammoniacal gas . N H 3 

Ammonium . . . . NH, 

Theae substances can neither of them be formed by direct 
combination with their elements. It requires indirect 
means in order to bring about these combinations. Both 
of these bodies aro produced by the gradual decay or 
putrefaction of organic substances. Ammonia uniting with 
acids, or even with water, give rise to ammonium. But 
this ammonium is a somewhat hypothetical body. \Yc 
have never as yet been able to get it in a free state. 
It ia contained in chloride of ammonium, which is 
obtained by neutralising hydrochloric acid by ammonia. 
Chloride of ammonium contains one equivalent of 
ammonium united with one equivalent of chlorine. We 
might go a little farther than that, and form a kind of 
alloy, or amalgam, with this hypothetical substance, 
ammonium, by making it combine with mercury. Such 
an amalgam is produced when we act upon a solution of 
chloride of ammonium in water by an amalgam of sodium 
and mercury. Tho two metals, potassium and sodium, arc 
capable of extracting the chlorine and leaving the ammo- 
nium disengaged from the chlorine. But the ammonium 
does not appear in a free state. It combines, upon the 
moment of its liberation, with mercury, and forms a kind 
of pasty amalgam, which reminds us of the amalgams 
formed by dissolving tin, zinc, lead, and other metals, in 
mercury. Here we have some amalgam formed with 
sodium and mercury, and I will pour some of it into 
this vessel [a shallow white dish], which contains a solu- 
tion of chloride of ammonium. Now, you see this mass 
which I poured into that was not very large, but it is 
growing very considerably. It has nearly filled the lower 
part of the dish, and it has now changed its character. It 
is so light that it is floating upon the surface of the 
liquid here; and you see it forms a kind of butter- 
like mass which is capable of being moulded into any 
form, and taking a very high polish. Here we have some 
of this body forming in a tall jar, and you may there 
see it grow more clearly than in this basin. You see from 
that comparatively small portion of material what an 
immense mass of this butteraceous substance we have 
produced. 

The other body, ammonia, is readily produced from 
ohlo ride of ammonium, which we obtain from the destruc- 
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tive distillation of animal and vegetable substances. Oas 
liquor, obtained in the manufacture of coal gas, and bone 
liquor, furnish us with a great bulk of the ammonia contained 
in this chloride of ammonium. If we mix chloride of ammo- 
nium with quick lime or, better, with hydrate of lime — 
slaked lime— we remove from it the chlorine, and also 
one equivalent of the hydrogen which it contains, and we 
have then evolved, in the form of gas, ammonia or ammo- 
niacal gas as it has been called with greater propriety. 
Here is some of it coming off ; we will collect it at once, 
into this vessel containing water where it will be absorbed, 
and we shall obtain a solution of it. We have some of 
this gas already collected here in these jars ; here is a jar 
of it, so that from this we can ascertain sufficient of its 
properties for our present purposes. It possesses a specific 
weight much less than that of the atmosphere ; it is, 
bulk for bulk, about half the weight of atmospheric air, its 
specific gravity being about ‘539. It cannot be respired in 
its concentrated form ; if diluted with air and then respired 
it has rather exhilarating and pleasant effects than other- 
wise. It is the volatile gaseous matter which comes out 
of those Preston salts bottles which are pretty generally 
known, and which are found to be sometimes refreshing. 
Under these circumstances it is of course highly diluted 
with air. Ammonia is slightly inflammable, but you saw 
that it was necessary, in the experiment whero we burnt 
ammonia in the previous part of the Lecture, first to heat 
it above its igniting point in order to have a continuous 
combustion. It is one of those gases which can be 
rendered liquid by pressure. It is a highly alkaline sub- 
stance, and this is at once rendered evident if we dissolve 
some of it in a reddened solution of litmus. Here, for 
instance, is a solution of reddened litmus in water, by 
means of which we will absorb this jnr of ammoniacal gas. 
[The mouth of the jar containing the ammonia was placed 
in the reddened solution, and upon tho removal of the 
stopper beneath the surface of thu liquid the water rushed 
up and filled the jar.] You see how rapidly it is absorbed 
by water and how the red colour of the litmus solution, 
which we employed for the purpose of showing that 
ammonia is alkaline, was transformed into blue when the 
liquid came into contact with the gas. Water in this way 
is capable of absorbing no less than 780 times its volume 
of this gas. 

We must now rapidly pass on to commence, at all events, 
the history of another element, namely, Carbon, which 
exists in three forms in nature ; namely in the form of 
diamond with which we are all acquainted ; of graphite, 
which we know in thoso lead pencils used for marking 
upon paper ; and in the form of charcoal as it is obtained 
by heating animal and vegetable substances to redness. 
These substances arc all of them essentially the same 
element, and they produce on their combustion precisely 
tho same compound. We will endeavour to bum three 
specimens of these substances, namely, diamond, graphite, 
and charcoal, and ascertain whether the substance 
produced is really the surne in each case, and by that 
means establish the identity of the three substances. We 
will first endeavour to bum a diamond. This small piece 
of diamond is embedded in plaster of Paris in order to 
hold it conveniently. In order to bum it it is necessary 
to heat it to a very high temperature, and as its igniting 
oint is very high, I shall require to light it in a jet of 
ydrogen in contect with oxygen. You see we have here 
a jar of oxygen, and when we have ignited the diamond 
to a sufficient temperature, we will plunge it into this jar, 
and then I hope it will continue its combustion. It will 
certainly do so unless we have not heated it sufficiently; 
but the experiment is rather difficult, unless we take a 
large diamond, and then it becomes rather a costly 
experiment. [The diamond was ignited by means of the 
oxy-hydrogen blow-pipe.] There, our diamond has got 
up to a white heat. [The diamond was then introduced 
into the jar of gat.] There is our diamond, burning 
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as a bright point in the jar of oxygen, and when it has 
burned a little longer so as to giro us an appreciable 
quantity of carbonic acid— for it burns very slowly — we 
will test whether we have really produced carbonic acid 
by this combustion of the diamond. Now, we will take, 
in the same way, u piece of graphite ; in fact, a piece of 
a Mordau’s pencil, and burn it in another similar jar of 
oxygen. In the meantime we will mnke sure that this is 
the jar in which the diamond was burned. Now, I think 
we shall not find so much difficulty with our graphite in 
getting it up to the proper temperature. You see that 
burns more readily than the diamond does ; we hare not 
to heat it to so high a temperature, and now it is in- 
troduced into the oxygen combustion goes on much more 
rapidly. The combustion will be very much sooner 
extinguished, although we have a quantity of graphite, 
fivo or six times the weight we had of the diamond. 
Sufficient carbonic acid has now been produced to 
make its presence manifest. Finally, we will take a 
piece of charcoal, which will not require to be heated 
much. [A piece of charcoal was burned in a jar of 
oxygen.] You see what a wonderful effect cohesion 
has upon this chemicnl process. There we had such 
difficulty in igniting our hard and compact diamond ; we 
had less difficulty in igniting our graphite, which was 
less dense than the diamond ; Hnd, finally, we had no 
difficulty in igniting the charcoal. Now, let us see 
whether we have precisely the same product produced in 
all these instances. Here is some lime-water which we 
shall find to be a most delicate test for carbonic acid, and 
I will pour a little of it. into each of these jars. [A 
quantity of lime-water was poured into the three jars in 
which the diamond, graphite, and charcoal hnd been 
burned.] There, you see, we have produced a quantity 
of chalk ; we have formed carbonic acid from the com- 
bustion of that diamond ; the carbonic acid has united with 
the lime, forming the carbonate of lime or chalk. Here 
is the result of the combustion of the graphite which is 
identically the same ; and in the jar in which the charcoal 
was burned we have also carbonate of lime precipitated, 
showing the production of carbonic acid in that jar ; so 
that here we have precisely the same result in all three 
cases. 
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Oft the Composition of Oxen, Sheep, and Pigs, and of their 
Increase lehilst Fattening, lly J. B. Lawbb, F.R.S., and 
Dr. J. II. Oiuikut, F.R.S. 

The pamphlet which has recently appeared under this 
title sets forth the results of an extended series of analyti- 
cal experiments in continuation of those already commu ■ 
nicated by the same nutliors to the lloyal Agricultural 
Society. The object has been, in the present instance, to 
investigate the nature of the increase, and the relative 
development of the different organs or parts of fattening 
animals under various conditions of feeding. As a process 
of “ meat manufacture,” therefore, where the value of raw 
materials and the proportionate yield of saleable carcass 
have to be considered, the question directly nddresses Itself 
to the agriculturist, constituting, indeed, a highly impor- 
tant branch of the business of the farmer ; and to the 
chemist opens up a wide field for investigation in reference 
to the disposal in the animal economy of the several con- 
stituents of food, — to what extent they contribute directly 
to the formation of flesh, — and what proportion is neces- 
sarily lost in the form of offal and waste, or ns products of 
inferior commercial value. ■ 

A diligent study of the numerous Tables in the 
original treatise is requisite to place the inquirer in 
the full possession of the details of an investigation 


so laborious as that undertaken by Messrs. I.awes and 
Gilbert. The experimentrl results arc drawn up for 
comparison, and exhibited in twenty-one tabular state- 
ments. In these columns the quantity and nature of 
the food consumed, with the gross increase resulting 
therefrom,— the proportion subsisting between the several 
parts of the animal, — the distinctions of offal and carcass, 
— and (in pigs) the relation of fat to lean, are conspicu- 
ously stated. Then, in regard to the chemical composition 
of the parts of the animal, the distinctions of fatty, nitro- 
genous, and mineral constituents and water, are deduced 
from means of several individuals in each class. And, 
lastly, the increase of the animal whilst fattening is 
referred, in like manner, to the several constituents of the 
food consumed. 

The main conclusions from the whole inquiry may be 
briefly enumerated as follows : — 

I. Food and Increase. , 

Fattening oxen fed liberally upon good food, composed 
of a moderate proportion of "cake” or corn, some h*y or 
straw chaff, with roots, or other succulent food, and, well 
managed, will, on the average, consume from nibs. to 
i3lbs. of the dry substance of such mixed food per icolbs. 
live- weight per week ; and should give ilb. of increase for 
nibs. to i jibs, of dry substance so consumed. 

Sheep fattening, under somewhat similar circumstances, 
but with a less proportion of hay or straw, will consume 
about 1 5lbs. of the dry substance of the mixed foods p« 
toolbs. live-weight per week, and should yield, over 
a considerable period of time, i part of increase in live- 
weight for about 9 parts of the dry substance of their 
food. If the food be of good quality, oxen and sheep 
may give a maximum amount of increase for a given 
amount of total dry substance of food, even provided the 
latter contain ns much as 5 parts of total non-nitrogenous 
to 1 of nitrogenous compounds. 

Pigs fed liberally upon food composed chiefly of corn, 
will consume from 261bs. to jolbs. per toolbs. live- weight 
per week of the dry substance of such food. They should 
yield 1 part of increase in live -weight for 4 to 5 parts of 
the dry substance of the food. They may give a maximum 
amount of increase for a given amount of dry substance of 
such food, if it contain as much ns 5 or even 6 parts of 
total non-nitrogenous to 1 of nitrogenous compounds. 

Taking into consideration the cost of the foods and the 
higher value of the manure from those which are rich 
in nitrogen, it is frequently the most profitable for the 
farmer to employ,— even up to the end of the feeding 
process, — a higher proportion of nitrogenous constituents 
in his stock-foods than is necessary to yield the maximum 
proportion of increase in live- weight for a given amount 
of dry substance of food. 

It. Proportion of Parts. 

In proportion to their weight, sheep yield rather more 
internal loose fat than oxen, and pigs very much less than 
either. 

As oxen, sheep, and pigs mature and fatten, the internal 
organs (offal parts) increase in actual weight, but thev 
diminish in proportion to the weight of the animal. 

Well-bred and moderately-fattened oxen should yield 
about 60 per cent, carcass in fasted live- weight, and sheep 
in similar condition a like amount. Excessively fat oxen 
may yield from 65 to 70 per cent, carcass. 

When the fattening food of oxen, sheep, and pigs 
contains less than about 5 parts of non-nitrogenous to 1 of 
nitrogenous compounds, the proportion of gross increase 
for a given amount of dry substance of the food will not 
increase with the increased proportion of nitrogenous 
compounds ; the proportion of carcass to the live-weight 
will probably be somewhat less, and the carcasses them- 
selves will be somewhat more bony and fleshy, and less fat 

m. Chemical Composition of the Animate. 

Of dry fat the entire body of a fat calf contained about 
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14} per cent. ; of a fat ox, 30 per cent. ; of a fat sheep, 
35 J per cent. ; and of a moderately fat pig, 42 per cent. 

In the fattened condition, the entire bodies of calves 
and oxen will probably contain about 4 per cent, of 
mineral matter ; those of lambs and sheep, under 3 per 
cent. ; and thoso of pigs, on an average, 1} per cent. 

This mineral matter may generally be reckoned to 
contain nearly 40 per cent, of phosphoric acid, and about 
6 per cent, of potash. 

The mean composition of six animals analysed in a 
condition fit for the butcher shows about 3 per cent, 
mineral matter, 13 per cent, nitrogenous compounds, and 
33 per cent, fat; in all, about 49 per cent, total dry 
substance, and 51 per cent, water. 

The proportion of mineral matter in the bodies of oxen, 
sheep, and pigs rises and falls with that of the nitrogenous 
compounds. 

iv. Composition of Increase. 

The increase of liberally-fed oxen over the last six 
months of the fattening period will probably consist of 
70 to 75 per cent, total dry substance, of which 60 to 65 
parts will be fat, 7 to 8 parts nitrogenous compounds, 
and about 1 J part mineral matter. 

V. Jtclation of Constituents in Increase to Constituents 
Consumed. 

Sheep fattening for the butcher on a good mixed diet 
will seldom carry off more than 3 per cent, of the con- 
sumed mineral matter. They will probably carry off less 
than 5 per cent, of the consumed nitrogen, if the food be 
comparatively rich, and more than 5 per cent, if it bo 
comparatively poor in nitrogen. They should store up 
about 10 parts of fat for every 100 parts of non-nitrogenous 
substance consumed. 

Pigs liberally fed on fattening food should store up 20 
parts, or more, of fat for every 100 parts of non nitro- 
genous substance consumed. These nnimals were found 
to store up four or five times as much fat as was supplied 
ready formed in their food. 

If the produced fat were formed from starch, about 2} 

f arts would be required for the formation of 1 part of fat. 
n the sense here supposed, if the fat were so formed, 
about two-thirds of the dry substance of tho food would 
be expired, perspired, or voided, without directly contri- 
buting to increase. 

The comparative values of our current fattening food- 
stuffs, ns a source of saleable animal increase depend more 
on their amount of digestible and assimilable non-nitro- 
genous than on that of the nitrogenous constituents ; but, 
as a source of manure, their value will be the greater the 
higher their proportion of nitrogenous compounds. 

Such are the main points which the authors deduce as 
the result of their observations. In reviewing these, we 
arc willing to allow that many of the conclusions appear 
to be fully borne out by tho experimental and numerical 
data urged in their support, and are, moreover, in general 
accordance with popular opinion. The relation of parts 
in the animal, and their average rate of increase, would, 
doubtless, be considered as established on sufficient basis. 
There are some points, however, to which we should bo 
disposed to take exception, partly by reason of what may 
be termed the superfluous manner of employing and stating 
the results. Thus, in Table V., in the lastcolumn, are given 
the absolute weights of the carcass and the several internal 
organs of the Bheep, calculated as a mean of 249 indivi- 
duals ; yet to furnish this mean, or average, 5 sheep in the 
lean (store) condition are included with 45 others exces- 
sively fat ; and we find, in consequence, that the item 
“caul fat," which is shown to vary in the sheep from 
ajlbs. to nearly iolbs., according to the condition of the 
animal at the timo of slaughter, is brought out, never- 
theless, and made to give a general mean in the last 
column. The expediency of taking so many as 100 sheep 
to furnish an average for the “moderately fattened’’ is, 
wo think, a little questionable. 


2 9 7 


In reference to the chemical composition of the animal 
bodies, in their entirety and as separate parts, it is to be 
regretted that no particulars are afforded explanatory' of 
the analytical methods employed and of the general system 
of operating. We are not informed whether, for instance, 
the whole organ (and frequently no less would be satis- 
factory) was consumed in an examination for mineral 
constituents ; in what manner the relative proportions of 
nitrogenous and non-nitrogenous matters were estimated. 
These and other questions suggest themselves ns difficul- 
ties in the working of chemical processes on a scale 
sufficiently extensive to ensure trustworthy results. That 
the authors are themselves fully prepared to admit the 
difficulty of an investigation such as that attempted is 
evident, among numerous references, from the paragraph 
with which we conclude this notice : — 

“The results must, indeed, be looked upon as only 
approximations, though we believe the data now supplied 
constitute the most reliable basis for estimates of this kind 
at present at command.’’ 


Chemical Polices from Foreign Sources. 

1. MINERAL CnEMISTRY. 

Iron and xitrid** of Iron. — By passing a galvanic 
current from a Daniell’s battery through a pure solution 
of chloride of iron II. Kramer obtained ( Chemisches Cenfral- 
blatt, No. 18, April 24, 1861), on the kathode a thin coat- 
ing of metal, which easily took a bright polish. On 
increasing the strength of the current, so that hydrogen 
was freely evolved, ho procured the reduced iron in a 
spongy mass so soft and porous that it could be flattened 
to a thin plate by the pressure of the thumb-nail. 

Tho mass reduced by llottger’s method from a mixed 
solution of protosulpliale of iron and sal ammoniac is very 
different. It is as hard as steel and as brittle as glass, and 
on examination is found to be not pure iron but nitride of 
iron. If this mass be rubbed to powder, which its brittle- 
ness easily permits, and then is washed until the washings 
no longer give any precipitate with a silver solution, it 
still yields when heated with soda.limc, an alkaline gas, 
which gives a white prccipitato when passed into a solution 
of chloride of mercury. One gramme of the mass gave 
1 *420, and in a second experiment 1*41}, of peroxide of 
iron, which makes the proportion of nitrogen contained 
1*49 per cent. The author hinks that this proof of tho 
ease with which nitrogen combines with iron is confirma- 
tory of Fremy’s views of the chemical constitution of steel, 
anil also Schaf hault’s on the composition of English white 
iron. 

A Ilonlde Malt of niloridr of Cttlcinm and 
Carbonate of Llmr. — In making a solution of com- 
mercial chloride of calcium, Fritr.sche observed ( Bulletin 
de St. Pctersb., tome iii. p. 285) that n small quantity of 
sandy powder remained undissolved. As long as tho 
solution of the chloiide was concentrated, this powder had 
a yellowish appearance, but on diluting the solution it 
became white. On searching for the cause of this change 
in appearance, the author found that the powder was 
composed of crystals of a double compound of chloride 
of calcium and carbonate of lime, and that the alteration 
in appearance was owing to a decomposition effected by 
the water. Some of the crystals placed on a glass plato 
with a little water, and examined immediately by tho 
microscope, were seen at first to be perfectly transparent ; 
but soon the surfaces became cloudy, and a granular 
separation was apparent. In consequence of the solution 
of the chloride of calcium they soon lost nil their 
transparency, and after a time there only remained a 
skeleton of carbonate of lime of the size and shape of the 
original crystals. Some of tho sandy powder separated 
very carefully from the chloride of calcium was found on 
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analysis to haye the composition Ca Cl + aCaO CO a + 
6HO. 

II. ORGANIC CHRMISTnY. 

A How Acid b^the Oxidation of Hitro-Bonclne. 

—When nitro-benzine is oxidised by boiling either with a 
solution of permanganate of potash or a mixture of nitric 
acid and bichromato of potash, there is found among the 
products a peculiar acid. The oxidation is most con- 
veniently effected by the last-mentioned means, but care 
must be taken to have an excess of nitro-benzine. The 
new acid is soluble in hot nitro-benzine, but separates on 
cooling in small white crystals, which remain suspended 
in the solvent. This is separated by decantation, and is 
then shaken up with an excess of ammonia, which dis- 
solves the new acid and another, forming a deep yellow salt 
much like picric acid in appearance. The solution is 
treated with hydrochloric acid, which causes the new acid 
to deposit. It is then washed with distilled water to 
remove chloride of ammonium and also some yellow acid 
which accompanies it. So purified, it has the following 
properties : — It is colourless, has a sharp, slightly bitter 
taste, and presents itself in slender needles irregularly 
grouped together. It fuses at a temperature little above 
the ordinary, and completely volatilizes, condensing in 
well-formed brilliant needles. Almost insoluble in cold 
water, and but little soluble in boiling water, it dissolves 
freely in alcohol, ether, and nitro-benzine. It dissolves, 
also, in hot acetic acid, and crystallises out again on 
cooling. Several analyses of specimens prepared by 
different methods led the authors (MM. Cloezand Guignet, 
Bulletin de la Societe Chimigue de Paris, No. 1, p. 3) to the 
following as the formula of the new acid : — C lB H,(N 0 4 ) 0 6 , 
and induce them to regard it ns a product of the oxidation 
of nitro-cinnnmic acid C lg H,(N 0 t } 0 4 . In conclusion, 
they remark that they have experimented with commercial 
nitro-benzine, and the new acid may come of the oxidation 
of some foreign body in that article. 

Preparation of Aniline Red by Arsenic Acid. 

— We may add the following ( Polytechn . Centralblatt, 1861, 
s. 493) to the account we gave of this process at p. 292, 
vol. ii. It seems that if an excess of aniline be employed 
no result is obtained until this excess has distilled over. 
If, on separating this colour afterwards, it is found to be 
contaminated with tarry matter, it is best removed by mix- 
ing the whole with sand, and then adding a little hot water, 
and filtering. Sometimes it happens that the dyer fails in 
using aniline red, because the fuchsine has got combined 
with ammonia. In such a case the addition of a little 
acetic or any other acid will mukc the bath ngain available. 
Gerber-Keller (Ibid, s. 398) has repeated Dr. Hofmann's 
experiments on the action of bichloride of carbon on 
aniline (Sec Chemical News, vol. ii. p. 292) with exactly 
the same results. He obtained an oily or doughy mass, 
which in time changed into a hard, brittle product, accord- 
ing to the temperature and strength of the action. Between 
180 0 and 195 the author obtained in every experiment 
with Hofmann's process a magnificent crimson-red dye, 
which is without doubt identical with the Fuchsine of 
MM. Verguin and Renard, Brothers. The chloride of 
carbon acts on aniline, but very slowly, — even at high 
temperatures, — while the production of azaleine with ccr. 
tain easily-reducible oxygen salts takes place in a few 
hours. Dollfus-Oalline confirms the foregoing, but 
remarks that the colour prepared by Hofmann’s method 
has a yellowish tone. In general, he says, the aniline reds 
made with chlorine compounds have a vermilion tint, 
while those prepared with oxygen salts have a violet. 
Gerber prepares his azaleine at a temperature which never 
exceeds 109 0 C. In Hofmann’s method 200*' must be 
employed, but this need be no obstacle to its technical 
application. The author thinks it probable that a purer 
red may be obtained by this than by any other process. 


MISCELLANEOUS. 


SACRIFICIAL METALS. 

A curious statement made in the House of Commons, a 
few days ago, induces us to offer a few remarks on what 
may be called, appropriately enough, “ the sacrificial 
function in metals.” It was stated, our readers will 
remember, that the leaden envelope with which the Arm- 
strong shell is surrounded, and which is absolutely neces- 
sary as a constituent part of that missile, might be caused 
to adhere securely, either by “ a sort of mortise ” or by 
the intermediation of zinc. The second expedient is that 
indeed adopted ; with what amount of success the recent 
practice of theso guns in Chinn would disclose, were the 
Government not so pertinaciously bent on holding back 
the communications which have reached them on this 
matter. 

It is a fact perfectly well known to chemists, but one 
which mechanicians have not heeded nearly so much as 
it deserves, that when two inctnls are retained in contact, 
and conjointly exposed to chemical influences during long 
periods of time, one metal sacrifices itself to ensure the 
other’s preservation. The history of mechanical con- 
struction furnishes numerous illustrations of this chemical 
fact, as will be presently seen, when we come to cite a few 
examples ; the marvel, then, is, that Sir William Arm- 
strong— or, rather, the laboratory branch of the War 
Department, before whose congnizance the- proposition of 
zinc soldering (thus to designate it) must have come— 
could ever have sanctioned an expedient which must 
necessarily fail in the end, like every other expedient which 
violates a law of nature. The history of ships’ copper 
sheathing shall be taken as our first illustration of the 
sacrificial metallic function. Sir Humphry Davy, as is 
well known, devised a method of checking, or altogether 
obviating, the destruction of ships’ copper sheathing. He 
accomplished this by attaching to the ship’s bottom, at 
suitable intervals, slabs of the metal zinc, and which he 
called protectors. Protectors they were, in the following 
manner : — The zinc rapidly corroded, and was lost ; tut, 
so long as any zinc remained for the sea- water to act upon, 
the copper remained untouched. So far as copper preserv- 
ation is concerned, the method adopted must be pronounced 
efficient. Practically, it failed, indeed, to secure the 
advantages described, but not for any reason that concerns 
us here. It was found that when copper no longer slowly 
dissolved, it ceased to be a poisonous metal. Barnacles 
and sea- weed attnehed themselves, just as they might have 
done to an uncoppered wooden bottom ; and, moreover, 
owing to a galvanic action set up, the ship’s copper was 
rapidly fouled by a deposition of magnesia and liuic, 
precipitated from the magnesian and calcareous soluble 
salts always present in sea-water. Failing, then, to 
achieve what was intended of it, the copper-protecting 
process of Davy ceased to be employed ; but the failure of 
it is that which alone concerns us here, as illustrating 
what we would wish to convey by the words “ sacrificial 
metal.” 

Take, as the next example, the illustration afforded by 
the setting of an iron paling- rail in a bed of lead. The 
most casual observation, as one passes along the streets of 
this city, may be mado more pregnant with fact bearing 
upon this matter than the longest homily. For a time, 
varying as to length with locality, external influences, and 
— perhaps, in some degTee — on the varying quality of the 
iron and leal brought into contact, both metals remain 
sound. But, after a time, decay inevitably sets in, and, 
when once commenced, marches to the issue of final des- 
truction with wonderful rapidity. Theremarknble fact is, 
that both metals do not decay simultaneously ; it is the 
iron which corrodes, whilst [lead — the softer metal— 
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remains intact. Let the mechanician do what he will, this 
result cannot be prevented — a law of nature having decreed 
the sacrifice, it must and will be achieved. 

Our next illustration shall be ordinary tin plate — iron, 
coated with tin, as is well known. Well, what sort of 
destruction is set up when tin plate has been exposed for 
a long duration of time to the atmosphere r Is the tin 
destroyed — does it tarnish even ? Never. Iron is the 
sacrificial metal here ; and, as surely as the iron is any- 
where exposed, it perishes, crumbles, and dissolves away, 
with destructive rapidity. The rate of destruction of iron 
totally unprotected is slow, by comparison with that which 
ensues when, owing to a flaw or disintegration of the 
covering tin envelope, atmospheric agencies come into play 
upon the underlying metal. 

But the case we most particularly wish to direct attention 
to, is the result of bringing zinc into contact with iron, and 
retaining the two metals together over long periods, as 
may be seen in the so-called galvanized iron. Under this 
latter disposition, zinc becomes the sacrificial metal. Not 
one particle of iron decays, so long as atmospheric des- 
tructive agents can wreak their dissolution — so to speak — 
on the protective zinc. Nor does this protection altogether 
depend on a complete covering of the iron. Flaws and 
imperfections there are, and necessarily must be, through 
■which, quite down to the iron, destructive agents, always 
present in the atmosphere, must penetrate. They do not 
act upon the iron, nevertheless, so long as a sufficient ex- 
panse of protective zinc surface remains ; and this simply 
because a fundamental law of nature forbids their doing 
80 . 

Now, if our remarks be true— and we are content to 
nppeal to chemical science for a verdict — what becomes of 
the efficiency claimed for the Armstrong shell-envelope, 
because of the attachment of lead by a process of zinc 
soldering ? Sound, to the eye, these projectiles may at 
first seem ; but a disruptive force will be acting upon 
them, nevertheless, from the very beginning ; and in total 
ruin and destruction this force will eventuate at last ; 
whatsoever Sir William Armstrong’s advocates may assert, 
notwithstanding — whether at Elswick or at Woolwich, 
■whether in Parliament or out of it. — Mechanics' Magazine. 


Horai institution. — The following is the arrange- 
ment of Lectures for the ensuing week : — Tuesday, May 
14, at 3 o’clock, Mr. John Hullah, “On the History of 
Modem Music.” Thursday, May 16, 3 o’clock, Mr. W. 
Pengelly, “ On the Devonian Age of the World.” Friday, 
May 17, 8 o’clock. Professor J. Clerk Maxwell, “ On the 
Theory of Three Primary Colours.” Saturday May 18, 
3 o'clock, Professor Max Muller, " On the Science of 
Language.” 

Chemical ftociety. — The next meeting of this 
Society will be held on May r6, when there will be a 
discourse delivered by W. H. Perkin, Esq., " On the 
Colouring Matters obtained from Coal-tar.” 

Koyal Institution of Cirrat Britain. — At the 

General Monthly Meeting, held on Monday, May 6, 1861, 
Sir Henry Holland, Dart., M.D., F.U.S., in the Chair, 
the Hon. Lieut.-Gen. Thomas Asbburnhain, C.B., Lieut. - 
Colonel W. MacGeorge, and William lleid, Esq., were 
elected Members of the Royal Institution ; the Duke of 
Chartres, the Count of Paris, Stephen Goodfellow, Esq., 
M.A., and Alexander Mackintosh, Esq., were admitted 
Members of the Royal Institution. The following Pro- 
testors were re-elected : — William Thomas Braude, Esq., 
D.C.L., F.R.S., Hon. Professor of Chemistry., John 
Tyndall, Esq., F.U.S., as Professor of Natural Philosophy. 
The presents received since the last meeting were laid on 
the table, and the thanks of the Members returned for the 
same. 


To i nitr stone and viau. — M. Bru, Curator of the 
Museum at Narbonne, has discovered that silicate of potash 
possesses, in the highest degree, the property of uniting 
surfaces of stone, glass, and pottery. It is applied with a 
brush to the surfaces which it is desired to bring into con- 
tact, and in a few days acquires a great solidity. It appears 
that the same material can also be successfully used in 
joinery, and for all the purposes to which common glue is 
applied. This discovery, which promises to be of con- 
siderable importance, was announced by M. Bru to M. 
Figuier, the Editor of V Ann ft Scientifique et Induttrielle, 
the volume of which work for tho present year contains, 
at p. 48 r, a paper on the subject, and a letter from M. Bru 
to the editor. — Builder. 

Treating- Iron in Japan — A literary friend sends 
me the following : — “ I have just stumbled on the follow- 
ing in * Mandelslo’s Travels in the Indies,’ at p. 100, 
4 They (the Japanese) have, amongst others, a particular 
invention for the melting of iron without the using of any 
fire, casting it into a tun, done about on the inside with 
about half a foot of earth, where they kept it hot with 
continual blowing, and take it out by ladelsfull to give it 
what form they please, much better and more artificially 
than the inhabitants of Li£ge are able to do.’ ” This 
would really seem to describe, in an imperfect manner, the 
fact that Bessemer's discovery has been old knowledge for 
ages in the “ far Cathay,” and that, like printing and 
gunpowder, the knowledge of them has only been com- 
municated to, or re-discovered by, his younger brother 
Japhet. When a boy I myself recollect well a country 
blacksmith, in the North of Ireland, who used char peat as 
fuel, showing me, as a curious experiment, that, by taking 
a tolerably large flat bar of iron from the fire, when at that 
temperature above the welding heat when its angles 
liquefy and begin to scintillate and burn off, and then at 
once blowing upon the bar strongly with a pair of hand or 
house bellows, tho whole mass, for a few seconds, burnt 
and flew about like a firework, doing so until the stream 
of air cooled it down too low. I had little notion what 
fruitful truths lay hid in that little exhibition. These 
notices of the “ heatings in the dark,” as Bacon calls such 
heraldings of every great discovery, may be of 'interest 
thus to record for some future historian of iron metallurgy, 
by whom Bessemer’s name will be undoubtedly honoured. 
— llobert Mallet. 

liermWed I ml iu- rubber. — India-rubber has been 
known about a hundred years, and only within the last 
twenty years has it been found of much practical use. In 
the town of Beverly, Mass., for some years past, there was 
a manufacturing company than used a devulcanizing 
process, taking old rubber and making it up chiefly into 
india-rubber cloth, under a patent with which Goodyear’s 
did not interfere. And for the last four years they have 
been working the raw rubber by a process of vulcanization 
without the use of heat. The rubber is put into a solution 
of chloride of sulphur and sulphuretof carbon, and the 
change is effected in its properties in a few minutes. This 
process is called “hermising,” to distinguish it from vulcan- 
izing. The patent is Mr. Patmalec’s. The herroised rubber 
possesses substantially the same properties as the vulcan- 
ized. It has tho advantage, however, of being made of a 
lighter colour, and therefore of receiving quite brilliant 
tints. The lighter colour arises from the fact of rubber 
being less exposed to the atmosphere during the process, 
which exposure in the ordinary process turns the product 
almost black ; and to make it fighter, zinc white or some 
other kind of white material is required to be added. 
India-rubber springs arc passing out of use ; it being 
found that the jolting of the vehicle causes the india- 
rubber at last to lose its elasticity. Vulcanized rubber 
subjected to the action of steam for the space of about 
three hours becomes perfectly brittle. 
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The* Ifew Zealand Iron Hand. — The following 
correspondence on this subject has taken place in the 
columns of the Engineer : — Mr. Mushet writes : “ Sir, — 
Having received from Captain Morsliead, for the purpose 
of converting into steel, about three tons of the Taranaki 
metalliferous sand, nothing surprised me more than the 
almost perfect purity of this sand ; of which 98-25 per cent 
was strongly attracted by the magnet, and 1*75 per cent, 
only of quartz sand remained unacted upon. The analysis 
of this ore by Messrs. Johnson and Matthey showcd'the 
ore to be composed of : — 

Oxide of iron 88-45 

Titanic acid 11-43 

Loss 


lOO'CO 

Recently I have received from a party not interested in tho 
matter, a fair sample of the Turanaki titanium sand, and 
which I find is composed as under : — 

Magnetic iserinc sand .... 33-60 
Non- magnetic ilmenite sand . . . 61-27 

Sea sand , , . . . . . 5**3 


ioo-oo 

And according to the analyses given of magnetic iserine 
and non-magnetic ilmenite, the Taranaki sand as it lies on 
tho shore is composed as under : — 

Oxides of iron 61-14 

Titanic oxide *973 

Sand 5-13 


ioo-oo 

And the yield from the ore in metallic iron will only 
amount to about 49 per cent. From another source, much 
nearer home, I have been supplied with a similar titani- 
ferous sand of precisely similar quality ; so that I infer 
that Captain Morsliead has been misled as to the purity 
and richness in iron of the Taranaki sand, which, as 
supplied to me, appears to have been separated by a mag- 
net from the non-magnetic bulk of the deposit. Or are 
there two deposits cf titaniferous sand at Taranaki, one 
pure and the other impure } Perhaps Captain Morsliead 
will be kind enough to explain. It will make a most 
essential difference in the success of the smelting opera- 
tions which may be undertaken, whether the ore employed 
be the pure magnetic iserine or the mixed ore consisting 
chiefly of non-magnetic ilmenite." I11 reply to this, 
Captain Morsliead writes as follows : — “ Sir, — I can 
have no hesitation in affording to Mr. Mushet, through 
your columns, the explanation he seeks in his letter 
of the 20th March, and published by you on March 22. 
The sand I forwarded to him was, if anything, bclow 
a fair average sample, as could be vouched, if neces- 
sary, by four or five ‘ parties,’ to use the words of 
Mr. Mushet, ‘ not interested in the matter.’ There are 
not two deposits at Taranaki, one pure and the other im- 
pure, as suggested by Mr. Mushet. The whole is pure. 
I did not separate the three tons I gave Mr. Mushet (which 
were a portion of about ten tons sent over tome) from any 
other sand by a magnet. The suggestion of picking up 
such a quantity by such a process is a simple absurdity. 
If anyone will take the trouble to compare Mr. Mushet's 
present letter with those formerly written by him on the 
same subject, he will readily discover that Mr. Mushet, 
having failed to attain some end proposed by himself at 
tho beginning of our acquaintance, is now seeking to 
destroy the effects of his lormer letters, and injure a pro- 
ject he can no longer control. For the present, I am con- 
tent to rest upon the analysis of the material made (not for 
me, or at my request) by Messrs. Johnson and Matthey, 
corroborated as it is by the certificate contained in Mr. 
lushets lust letter, of ‘the almost perfect purity of the 
sand, from which, I am glad to inform him, that a steel, 


far surpassing any made by him, has been manufactured 
by other parties, and which will shortly be introduced, in 
large quantities, into the market." 

Vapour from Water. — Take a glass bottle of very- 
clear glass and well cleaned with sulphuric acid, and after- 
wards with clean warm water, then place tho bottle on a 
stand or block of wood, and let the rays of a strong light 
through a lens fall in the bottle, so that the focus of the 
lens is about in the middle or near the side of the bottle 
where you want to observe the vapours ; when this is done 
pour a little hot water in the bottle and close it with a loose 
stopper, then the vapours can be seen very distinctly with 
a common magnifying glass or microscope with a long 
focus placed in an angle of about 150 deg. to 170 deg. with 
the rays of the light. Should condensation take place on 
the sides of the bottle a little shaking will take it away. 
If the experiment is made in a warn room, and the bottle 
well cleaned, as before described, condensation will not 
be any annoyance. Then raise the bottle so that the rays 
of the light fall over the surface of the water, and, by 
careful watching, the vapours can be seen rising from the 
surface of the water, and also disappearing on the surface 
of the water. I have seen them to rise from the water, 
and falling back again, and floating a short time on the 
surface, then disappear, as a drop of water will do some- 
times. Here the vapours are in a restless state, but if the 
water is poured out of the bottle and placed on the stand 
again then the vapours will come more to rest. I believe 
that any person, after observing this, will come to the con- 
clusion that they are water, therefore they cannot be formed 
in the body of water. If all vapours have disappeared by 
lowering the temperature above the surface of water a 
great quantity of vapours are produced in the bottle 
(miniature fog). This can be done by blowing cold air, or 
introducing a cold body or a few drops of cold water. — 
F. Uoffmann, in the Engineer. 


ANSWERS TO CORRESPONDENTS. 


*«* In puhlixhing letters from our Correspondents wo do not thereby 
adopt tho views of tho writers. Our intention to give both sides of a 
uostiou will frequcutly oblige us to publish opinions with which we 
o not agreo. 


*»* All Editorial Communications arc to be addressed to Mr. Crook ks, 
and Advertisement* anil Jlusin.u Citmmunicalion* to tho Pituasu uss, 
Giurrnc, lions & Co., ut tho Office, 10, Stationers’ Hail Court, 
London, E.C. 


Vol. II. of the Ciikmicai. News, containing a copious Index, is now 
re.ulv, price m., by ]*>st, in. M., handsomely Ixmnd in doth, cold 
lettered. Tho cases for binding may bo obtained at our Office, price 
is. 6 d. Subscribers may have their copies bound for it. if sent to 
our Office, or, if accompanied by a cloth case, for 6rf, A few copies of 
Vol. I. can still bo had, price lor. 6d., by j>o«t ut. id. Vol. III. com- 
menced on Januaty 5, 1S61, and will be complete in 16 numbers. 


Metallic . — Wo do not know where it is to bo procured. An 
advertisement in our columns would at onco bring you tho desired 
information. 

Arsmiuretted Hydrogen — J. 0 .— You can prepare this gas by forming 
an alloy of jfi parts by weight of line and 376 parts metallic arsenic; 
upon acting on this witti hydrochloric acid, pure arscniiirottcd hydro 
gvu is evolved, and may bo collected over water. Tho moot scrupulous 
care must be taken that not tho smallest (quantity be inhaled as it is a 
deadly ]g>lxon. 

Pint Manaancu Salts. — Enquirer. — Thu pink colour of tho salts of 
mangancso Ik generally duo to the presence of n higher oxide ; ixunc- 
tlmox, however, a trace of cobalt is present which causes the colour. 
Tho addition of a bitter sulphurous acid at onco destroys the oolonr, if 
due to a biglior oxide of manganese, whilst it is without action on the 
colour produced by cobalt solution. 

Chrouu-Orten. — IK. D . — An account of this colour was given in lla) 
First Volume of tho CumicxL JS'kwb, p. 94. 
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A liberal discount to tho Medical Profession. Descriptive Circulars and 
Lists of Prices sent per past. 

Hospitals, Infirmaries, and Unions supplied on the best terms with every 
article for the use of the sick and invaiidod. 

SPARKS AND SOX, 

Patent Scroioai. Truss and Bandaor Makers, 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 





, 

Just 


Post free 

publiishcd, 

41 f 8 Tk mm refill J 

for 8 Stamp*, 





. . TION unparalleled in Mechanical Dentistry, tlio remarkable simplicity of arrangement, 

together with tbo extraordinary ammirit of comfort otyoyod by the wearer, as well us tho perfectly 
indestructible nature and purity of the materials employed, havo produced tlio usual results in 
such cases— certain persons, miablo to adapt Messrs. Gabriel's Improvements, liavo Imitated 
^u)r advertisements so os to lead the public to behove thoy aro authorised to do so. Messrs. 
Gabriel, therefore, fool it incumbent on tlioin to cautiou their |wUlents tlint tlicir inventions 
can only be obtained at their Advertised Establishments, as under - , and that thoy will not be 
responsible for any that aro not so obtained. 

T he treatise, Gabriel 0 » the “Loss nnd only effectual 

Jf RESTORING tbo TEETH ; * explains their i’atcntcd System of Supplying 
Aroneial Troth, with Flexible Ooralito Gums as n boao. Tl>c extraordinary advantages 
oltoliiM by Gabriol a system are a perfect Sot of Teeth, iiilnptcd witir tlio utmost accuracy by 
n visit of an hour, without auy operation, and without tho use of springs, wire*, or any metals. 
Sharp odj .08 avoided, and an amount of suction or adhesion perfectly astonishing o’htalned ; 
while their success D guaranteed in tho most difficult cases evou when other methods have f:uled. 
'lhoy are not •flatted hy tho ordinary changes of tlio mouth, or oven tho loss of Teeth (if any 
remain), thus dispensing with the further services of tho Dentist Tho licet materials, winch are 
warranted to remain pure and sweet, only employod, while tho expouso la oven less than lialf 
the ordinary root. References to ]iationts and tcslitnouials may l>o seen. 

Inspection by tlio Medical Profession, and all interested, is particularly requested by 
Messrs. GABRIKL, Dentists to tlio Prince d’Ottnjrum. 

Established ISIS. Si co Diploma. 

27. HARLEY STREET, CAVENDISH SQUARE; and 34, LCDOATE niLL, City. 
AMERICAN MINERAL TEETH from Four to Seven and Ton Guineas per Soti 

_ _ Best in Euro]io : Warranted. 

LIVERPOOL — 131, DUKE STREET. BIRMINGHAM— 05, NEW STREET. 


THE PATENT MICA LETTERS, 

FOR FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, Ac 
ADVERTISING AND INDICATING, BY DAY OR NIGHT. 
Illuminated, in Gold : or in Silver. 


THBT ABB TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL. 

Do not Fall off, and Require no Cleaning. 

PLAIN LETTERS, Egyptian nncl Roman, 2d. per inch in Colours. 

»» »* » 3d. per inch in Burnished Gold. 

ORN AMEN1 AL LETTERS .... Various Prices, 

Prospectuses Free, per Post. 

SQUIRE & CO,, 62 , KING WILL IAM STREET, LONDON BRIDGE. 

JOHN C L IFF” & CO. 

(Into Stephen Green Sc Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 


ESTABLISHED 1810- 



JOHN DAVIS, 

10, PERCTVAL STREET, CLERKENWELL. 
LONDON, EC. 

D IF, SINKER, Seal Engraver, 

Motal Stamper, nnd Manufacturer of 
Metal Label* for Patent anil other Article*, 
and overy description of EM BOSSING, COPY- 
ING. and PIERCING TRESSES, STAMPS, 
PUNCHES, PRESS TOOLS, Ac. Croat* en- 
graved on Ring* or Seal* in tho first style, 
price 8*. each. 

DAVIS'S PATENT SELF-INKING’ 
PRINTING PRESSES, for Pre*cription 
Wrapper*, Ac. A Lover Embossing Preo* and 
Dio Complete, 13*. Linen Stamping Ink, aa 
supplied to her Majesty's Regimental Stores, 
to oo lined with all kind* of Stun ps, Stool liens, 
Ae. A sample bottlo for 0 stamp*. 

Price Lists Froo per Post 

G len f’i eld p atent 

STARCH. 

USED IN THE ROYAL LAUNDRY. 
TnE LADIES are rcs|>octfuily infonnod that 
this Starch is 

EXCLUSIVELY USED IN THE ROYAL 
LAUNDRY. 

and Her Majesty's Lapndrhm says, 
that although *lio ha* trio<l 
Wheatxm, Rice, and otuek Powder 
Stabciik*, 

sho ha* found none of them djual to tho 
GLKNFIF.LP, which is 
THE FINEST STARCH SHE EVER USED. 
WOTHERSPOON and CO., Gutuow and 
London. 


rpo BRASSFOUN1) E R S, 

X ENGINEERS, REFINERS, Ac. 

Tlio PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call the attention of 
all users and Nhipiicrs 
moiling |>ot* to tho GREAT 
SUPERIORITY ol the 
PATENT CRUCIBLES, 
which have boon used 
during the last three ycats 
by Kotuo of tho largost 
inciters in England and 
abroad. Iu ndditiou to 
thoir capabilities of molt- 
ing an average of from 35 to 10 |siurings, thoy 
aro unaffected by chango of temperature, 
never crack, but cau bo usod till worn out. 



requiring only ono annealing for sevoraldavi 


work, and become heated much more rapidly 
than ordinary Jiots, effecting thereby a 
SAVING of more than FIFTY PER CENT, in 
time, labour, fuel, and waste. Tlio Patent 
Plumlxigo Crucible Compauy also uiaiiufac- 
turo and im|iort clay crucible*, mtiflles, 
(xirtablo furnace*, sublimate pans and covers, 
glass pots, all descriptions of lire standing 
goods, and every requisite for tho Aa*ayer 
and Dentist. 

For I.LIh, Testimonials, Ac. apply at 
Battersea Works, London, S. W. 

PATENTS^ ~ 

M il. V A U G H A N, Memb. 

Hoc. Art*, British and Foreign PATENT 
AGENT, 15, Soutlmmpton Building*, Cliancery 
Lane, W.C., gives sqiccial attention to Inven- 
tion* connected with CuaiiibTti v, Metalldbot, 
and Mining. Provisional Protection for Six 
Months, £6 Os. to £8 8s. 

A davit to /« renter* Froo by Post, 


iv 


Advertisements. 


{ Cinocu Snrj, 

•Way 1 1, 1661, 



T homas croger’s new patent Aeolian harps will produce 

Mode in tho Garden, Conservatory, Summer Home, Src., without a Performer. 

These Instruments merely require placing on n Tabic or Stand, or on the Window-Ledge, 
and tho draught passing through will bring forth tho most tuolodious sounds ever heard ; at a 
short distance tho tone* are truly delightful ; and what render* it more amusiug Is, tliat any 
one not being aware of Us position, canuot trace from whence it proceeds ; the e fleet is so 
peculiar, it scorn* to bo in every direction at once. All persons are sure to be surprised and 
delighted with the romantic effect, Prices Ht., 16s., 18s., 20s., 22s., 24s., 28s., 82s., and 36s., 
according to finish. 

THOMAS CROGER’S new PATENT EDUCATIONAL TRANSPOSING METALLIC 
HARMONICON. 

For further information and Illustrations, see T. Croger's Prico List for Musical Instruments 
of every inscription, witli Testimonials from Eminent Musicians, which will be forwarded Poet 
free (with pleasure), from tho Manufactory, 

483, OXFORD STREET, Four Doors East of Museum Street, London, W.C. 



GAS BATHS 

£12 AND UPWARDS. 


rpHOMAS PHILLIPS, 

X 56, SKINNER STREET, SNOW HILL, 
LONDON, Manufacturer of all kind* of 

OA8 APPARATUS for GENERAL 
DOMESTIC PURPOSES. 


Gas Stoves without Fines, from 16a. 
COOKING APPARATUS from £1, for 
Roosting, Baking, Ac. 

Halls, Conservatories, Public Buildings, tic. 
heated by Gas or Hot Water. 

Baths encased in Mahogany, Plain Wood, 
or Oak. and fixed, on reasonable tonm, in 
any part of tbo country. 


XKTIMATKa ASP 1‘t.AXK OrVEK. 

N.B. — Patent Safety Atlas Chandeliers, and 
all kinds of Su|>crior Guslittingx, Outside 
Lumps, Posts, Ac. fur Public Building* ; 
Ddpot for Louis's Patent Day and Gas Light 
Reflectors ; Portable Copiicrs for cither Gas 
or Fuel ; Superior iron Tube* and Fittings, 
for Gas, Steam, or Hot Water, Portublo Gas 
Works, Ac. 

A Proepcctua sent Freo by Post. 

/Classical" 'and matiie- 

V.^ MATICAL.— Dr. ST FOG ALL (assisted 
by the Rev. L. J. Lovckiu and T. Hogau, 
Ettq., M.A ), Pre|>orcs Gentlemen for their 
Examinations at the following Boards : — 
Matriculation Examination of the London 
University ; Preliminary Examination at 
Apothecario** Hall ; Fellowship Examination 
at tho Royal College of Surgeons ; Preliminary 
Examination at the Royal Coiiegoof Surgeons. 
—For terms, Ac., apply to Dr. Steagall, before 
One and after Three o'elock daily, at 2, 
Southampton Street, Bloomsbury Square. 
N.B.— No Vacation during tho Summor 
Months. 


WOOD ENORAVIN G.— 

II C. 8TEVF.N8, of 49, ESSEX STREET, 
STRAND, W.C., undertakes tho Pre|>aration 
of lllustmtcd Catalogues and Circulars for 
Mathematical, Surgical, and Philosophical Im- 
plement Maker*. Truss Makers, Opticians, 
Engineers, Agricultural Implement Makers, 
Ironmonger 3 , Birmingham and Sheffield 
Warehousemen, and other kind* of Wood 
Engraving ; and from considerable experience 
in Illustrating Mechanical and Surgical 
Journals, can ensure accuracy of detail will 
in the Drawing and Engraving. This is 
Secured by employing Professional Draughts- 
men in tho preiMirutlon of tho Drawings on 
tho Wood Blocks. 

Estimates Furnish kd. 


C LOGGY BLACK INK. 

WHY USE ITT 

FRANK BAILEY, Twenty Years Practical 
Ink Manufacturer, can warrant hi* IM- 
PROVED FILTERED WRITING FLUID to 
flow freoly, never to thicken, and will turn 
inten*ely block. Sold by Stationers and 
Chemist*. 

Depot : 10, Cursitor Street, Chancery Lone, 
London. 

MEDICAL FITTER. 

F B. WALTERS, 51, GREAT 

. QUEEN STREET, LINCOLN’S INN 
FIELDS, LONDON, W.C., Manufacturer of 
Shop Fittings in general. Dealer in Medical 
Gians, Earth enwaro, and evory description of 
Shop requisite, Medical Labelling, Writing and 
Embossing on Glass, Ac. 

Plan* and Estimate* furnished for SHOP 
FRONTS, and fitting up Surgeries, Chemists' 
and all kind* of Shops, complete, in town 
and country. First - rate workmanship 
guaranteed. 


THE ORIGINAL 
“DR. STEERS’ OPODELDOC." 
aGs. per doxen, usual Discount — 
Showcardt 

We feel it incumbent upon uj to warn 
the Trade against buying an article pur- 
porting to be the genuine, and which is 
sold at lower price. The original has 
“F. NEWBERY, No. 45, St. Paul's 
Churchyard " on the Government Stamp. 
(Signed) 

FRANCIS NEWBERY and SONS. 
Estabushxd A.D. 1746. 

M oney upon mortgage or 

otherwise, £183,000, at a reasonable 
rate of interest, in different sum*, for a term 
of yoars to bo agreed upon, also oomo smaller 
sums upon approved Personal Securities. 
Fanning Stock, Post Obit Bonds, Bills of Sale. 
Deposit of Deeds, or Machinery. Or Money ad- 
vanced upon tlie Personal Security of Noble- 
men, Clergymen. Gentlemen, Officers in tho 
Army and Navy, 'or reiqxinsiblo Tradesmen. 
Apply to Mr. Chambers, Solicitor, Percy 
Chambers, Percy Street, Bedford Square, 
London 

N. B. — None but Principals or tlioir Solicitors 
will bo treated with. 


T UCRATIVE and CONVENIENT 

J 1 AGENCY. — Tho PEOPLE'S TEA 
COMPANY aro open to Appoint an AGENT 
in every Town, for the Kilo of tlioir Pure 
and Choice Tea*. Sold only in Air-tight 
Packages from Two Ounces to One Pound. 
A proeiwctu* free on application. 

Central IMpot-20. BL'CKLERSBURY, 
LONDON, E.C. 


D ANIEL JUDSON & SON, 

Dry saltern, 10, Scott’s-yard. Bush- 
one, K.C. Dyewood and Drug Mills, No. 
67 a, Bermondsey Street, London. Dyewoods, 
Tanneries, Forints, Chemicals, Adds, Extracts 
of Dyes, Ac., Ac. 


to £100,000 to LEND oo 

_ Reversion*, Life Interests, Free- 
hold or Leasehold Security. Gentle- 
men of Property accommodated on their Note* 
; of Hand to any amount ; and from £69 to £3996 
on Poraonal Security :uid Bill* of Sale*. Apply 
Personally (or if bv letter, enclose stamp) to 

Mo**r*. Lloyd, 'Hudson, and Co., it, 

Chatham Place. BlackfrLara. 


H ealth, fresh air, and 

PURE WATER. 

bv her MAJwrr’s urrrcns patent. 


CON DY’8 FLUID contain* nascent Oxygen, 
Nature’* true and only Purifying Agent, in- 
stantly remove* all offensive smell*, render* 
impure water fresh ; and tho air pure ; when 
diluted for uso. i* of a beautiful rmecokwr. 
not soiliDgtho finest linen ; It U harmless and 
jiartlcularly adapted for toilet use; being both 
ro freshing and exhilarating. The Medical 
Profession havo expressed their unqualified 
approbation of it* merits. One gallon makes 
260 gallon* adapted for u*o. The cooling, 
healing, gently stimulating, and Invigorating 
properties of t his fluid, render it, when 
diluted, a lotion possessing poculiar and valu- 
able characteristics, whether for bathing the 
body of invalids. Incorporating in poultices, 
washing, and healing wounds, or for genera! 
purpoMU of ablution whei. in health. Patro- 
nised by tho Board of Hoalth and most public 
department*, Hospitals, Schools, and adopted 
by the India Council in preference to oil other 
disinfectants. 

In Bottles, Green, Cd., Is., and 2*. Crimson, 
stronger aud purer, Is., 2t., and 4s. 

CON DY’8 PATENT HEALTH POWDER 
also contains nascent oxygen, is od* tiricss, 
and destroys all smells. Sold in Bottles, Is., 
Is. Gd., and 3s. ; aud in casks, I cut, 36s. 

CONDI’S PATENT OZONISED WATER 
for the bath and toilet, removes impure ami 
foreign tastes, and odours from the mouth, 
strengthens tho gums, is anti septic, and is 
in a high degreo adapted for purifying the 
mouth, lor preserving tho teeth, and for the 
immersion of artificial teeth. It purifies and 
softens tho skin, allays Irritation, remove* 
secretion*, ktimulate* and promotes the 
healthy action of tho skin, and tends gene- 
rally to tho creation and preservation of » 
healthy state of the body In stoppered bot- 
tle*. 2s., double size, 3s. Od. 

Liquor Potatwo Pcrmangonati* Pur: 
(Condy) gr. (j. sd Jl 
Liquor Caici* Pornianganntia Pur : 
(Condy) gr. y. ad Ji 
Liquor Magnesias Pcmiangauatis Pur: 
(Condy) gr. (j. ad Jl 

Tlio abovo solutions of pure pcrmangonati* 
are prepared for internal or external use Anti- 
sop tic and Tonic. 

Internally.— Dose from ton drop* to a drachm 
in half -a- pint of pure water. 

Externally — As a lotion or gargle, from one to 
four drachma in balf-a-pint of pure water. 
WHOLESALE AGENTS. — J. Boll and Co. 
338. Oxford Street; Squire, 277, Oxford 
Strcot; Savory and Moore, Bond Street; 
Morson, Southampton Row ; Butler and 
Crispc, 4, Chcapsiac ; W. Horn and Co., 58, 

5 Miuoric* ; T. Standring. Manchester; Jews- 
bury and Brown, Manchester ; Butterfield, 
Clarke, and Co., York ; Smecton and son, 
Iareds ; Reinhardt and Son, Leeds ; Harvey 
and Reynolds, Leod* ; II. B. Brady. Nowcast!* ; 
G rattan* *nd Co., Belfast; Butler, Sack villa 
Street, Dublin ; J. Robertson and Co , Edin- 
burgh ; J. Mackay, Edinburgh ; the Apothe- 
caries' Co., Glasgow ; and all first class 
i Druggists. 
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pHBMICAL ASSISTANT 

WANTED. — lie should know something 
of Gas, and Organic Analysis. Address, 
stating terms, R. A. 8 , at thu Publishers. 

A CHEMIST, age 33, desires un 

ENGAGEMENT in a Chemical Factory 
or Pharmaceutical Laboratory'- First-class 
reference can bo given. Address, 1007, 
London and Provincial General Agency, Si, 
Abchurch Lane, E.C. 


ST. MABY'S HOSPITAL 
MEDICAL SCHOOL, 
PADDINGTON, W. 

C hemical department.— 

The LABORATORIES, under the Direc- 
tion of Mr. FREDERICK FIELD, F.IL8.E.,are 
now OPEN for Geutlomon requiring Instruc- 
tion In Uoiicml or Analytical Chemistry, 
Analyses, Assays, Ac. 


Just published, in 1 vol., 8vo, of nearly 1000 closoly printed pages, and 40 Plates, 
price, coloured, 60s., plain, 36s. 

A HISTORY OF INFUSORIA, 

INCLUDUCO 

THE DESMIDIACEAS AND DIATOMACEA2, BRITISH AND 

FOREIGN, 

BT 

ANDREW PRITCHARD, ESQ., M.R.I. 

Author of the " Microscopic Cabinet,” Ac. 

The Fourth Edition onlargcd and revised by J. T. ARLIDQE, M.R., B.A. London, 
WILLIAM ARCHER, Esq. ; JOHN RALPH, M.R.C.8.L. ; Professor W. C, WILLIAMSON, 
E«q.,F. R.S. ; and the Author. 

Tills work I* dovotod to a History— based upon the researches of British and Foreign 
Naturalists — of each group of organisms comprised by Eh re u berg under tho term Infusoria, 
including tho Destnidiaccio, Dlatomacau, Phytoroo, IVotosoa, Rotatoria, and Tanllgroda. This 
is (olluwod by a systematic dotcription of tho several Families, Genera, and ail tho known 
Species, recent and fossil. TI 10 present edition has been greatly enlarged and is illustrated 
by nearly 2000 magnified figures. Tho Now i’latos on Diatomacciu are by Tuffon West, P. L.8. 

To the Geologist and Microscopic Observor this work specially addresses itself, as a practical 
manual of tho present state of our knowledge of tho multitude of invisible forms of lilo, above 
named, not to bo found in a single volumo, or in any ono language. 

LONDON : WHITTAKER AND CO., AVE MARIA LANE. 


THE ADULTERATION OF FOOD. 

Now rcaily, price 6d., by |>oat 7d. 

A TABLE (reprinted from the 

Chemical News, and Revised by tie 
Author,) showing tho mnro Important 
A rticlos of FOOD or DRINK, and tho Sub- 
stances employed for Adulterating them. 
Especially suitable for Museums, Schools, 
Mechanics’ and other institutions, os well os 
for Private Reference. 

•• A vory interesting Tablo, which will lie 
found exceedingly useful for ready reference, 
being clearly and intelligibly arranged." — 
Technologist. 

Chemical News Offico — 

Griffin, Bolin and Com)MUiy, 

10, Stationers’ Hull Court, Loudon. 

Just published, in One Vol 8vo, pp. 720, with 
240 Illustrations, Price 1!>«. 

A N INTRODUCTION to PRAC- 
TICAL PHARMACY: designed as a 
Text- Book fortlio Student, and as a Guido for 
iho Physician nnd Pharmaceutist, with many 
Formulas and Proscriptions. By EDWARD 
PARRISH. Second Edition, greatly Enlargod 
and Improved. 

London : Trilbuor and Co. 60, Paternoster 
Row. 


DINNEFORD’S 

PURE FLUID MAGNESIA, 

A’oir perfect in Purity and Strenpth. 
“This solution may bo fairly taken as a 
type of what the preparation ought to bo.” — 
Pharmacoutinal Journal, May, 1846. 

In Dispensing Jars, for tho use of Chemists 


aud Surgeons, 

At per Gallon 0s. 6d. 

Iialf-Gallon 6s. Gd. 


From Dinxeford and Co., Chemists, 172, 
Now Bond Street, Lundoa, and through all 
Wholesale Druggists and Patent Mcdiclno 
Houses. 


P RACTICAL CHEMISTRY.-- 

Mr. HENRY MATTHEW8, F.C.S., Is 
! prciwred to give Instruction in every blanch 
of Practical Chemistry, particularly in Its 
application to Mcdiclno, Agriculture and 
Commerce. For particulars and proiqiectugos 
apply to Mr. Henry Matthews, at the 
Laboratory, 30, Gower Street, Bedford 
Square, W.C. 


L ectures on chemistry.— 

Dr. WOOD, Anulyticd and Ccusultlng 
Chemist, having had great experience in 
delivering LECTURE - *, is o|>cn to ENGAGE- 
MENTS lor Schools or Institutions in Town 
or Country. Evening Cla-sos no', objected to. 
Full particulars on application at tho 
Chemical Laboratory, 123, Lower Hiarncs 
Street, E.C. 


G LENFIELD PAT E N T 

STARCH. 

USED IN THE ROYAL LAUNDRY, 
And Pronounced bv HER MAJESTY’S 
LAUNDRESS to nit 

THE FINEST STARCH SUE EVER USED. 


Sold by all Chandlers, Grocers, Ac., Ac. 

WOTHERSPOON and CO., Glasgow and 
London. 


B unsen and kirchhoff’s 

SPECTRUM APPARATUS. — P. 
MEAGHER and Co. beg to inform Philo- 
sophical Instrument Makers, and Scientific 
Geutlomon, that they supply n vory complete 
and compact form of this Instrument at a 
moderate prico. 

PHOTOGRAPHIC APPARATUS 
MANUFACTORY 

1, Copplco Row, Clerkcnwell, London, E.C. 


AGENTS tor the C HEM ICAL NKWS -Now York, IUillitre Brothers, 440, Broailway ; San Francisco. U. P. Wakclce, Sutton Street ; 
Paris, G. Fewler, English Bookseller, 279, Hue St. HouorG (near the Madeleiuo). 
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ANALYSIS BY LIGHT. 

CROOKES’ SPECT R O S C 0 P E. 

SPENCElt BROWNING ajtd Co., PATENTEES. 

With the kind and valuable assistance of W. Crookes, Esq., F.O.9., so well known for 
his successful researches upon tho Spectrum, wo have been enabled to produce a meet 
efficient, portablo and convoniont Instrument for use, and more economical io price than 
any other hitherto offered to tho public. 

The prieo of the Instrument is £4; with higher power, and extra adjustments, JU lie. 
Mom) tod Prism, for showing the spectra of two different metals at the same time, £1. 


rpHE MECHANICS' MAGA- 

■JL FINE, and Journal of Enginoerin;, 
Agricultural Machinery, Manufactures, and 
Shipbuilding. Published Weakly, price Four- 
pence, by |>oat Pivepence. 

Office, IdS, Fleet Street, London. E.C. 

“The Mechanics’ Magazine has from )U 
eatablwhmuiit had an extensive circulate®, 
and it communicates, for fourpenco per weak, 
far more valuable information, both ocier.tif c 
and practical, than was ever before placed 
within tho reach of oven those who cosud 
afford to pay six time* as much for it."— 
Lord Brougham. 


CROOKES’ POCKET SPECTROSCOPE 

FOR TOURISTS. 

SPENCER BROWNING and Co., PATENTEES. 

Tho size of this Instrument is only 4 inches by 3|, in Morocco Quw complete. 
Price £3. With higher power and extra adjustment, £$ 15*. 

Either Instrument forwarded froo on receipt of remittance to SPENCER BROWNING 
and Co., Pateutoos, 111, Minories, E.C. Established 100 Years. 


The Lancet states “ This is Superior to anything of tho kind known." 

BROWN A PATENT 

AND f/pK 

POLSON’S ‘ - 1 ■ CORN FLOUR. 

Fiist of tlie kind Manufactured and Patented in tho Unitod Kingdom and France, as 
explained with Engravings in "Tbo Illustrated London Nows," of May 2d, 1800. Prepared 
without fermentation it is warranted to keep sweet for years 

it is respectfully suggested tlmt the Trade Mark, and name in full should bo observed on 
each Package, as similar articles arc sometimes substituted or recommended as “ the same" or 
* as good as Brown and Poison’s.” 

BROWN AND POLSON, Manufacturers and Purveyors to Her Majesty, 

PAISLEY, MANCHESTER, DUBLIN, and LONDON. 


PURE SPIRITS FOR THE FACULTY. 

S. y. R. 56 O.P., 21$. net Cash. 

This quotation admits of neither credit nor discount, and 1*. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT ii CO. 

_ OLD FURNIVAI.’S DISTILLERY, HOLBORN. 
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PHOErEOEn B , cH CHLOE A AT E ^rOTASH, gE AND GENERAL 
47, BLACKFRIARS ROAD, S. 

THE TRADE SCPrUED WITH t’HKMICAI R AT I.OW CASH PRICKS. 

Pure Chemicals lor Analyses.— Price l»ist on Application. 
S/tippitiy Orders Promptly Executed. 


D ublin medical press.- 
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PUL VIS JACOBI PER., NEWBERY’S. 


To the Medical Profejfion of Great Britain and Ireland \ 

G < ENTLEMEN,— We beg to call your attention to the following cxtradls from a Paper by the late Johr. 

^ Chcyne, M.D., F.R.S.E., M.R.I.A., Phyfician to the Hardwickc Fever Hofpital, Dublin, and 
Pliyfician General to His late Majefty’s Forces in Ireland, &c. &c., contained in “ The Dublin Hofpital 
Reports f vol. l, p. 317. 

“ Since this cafe came into my po Hellion, I have been led to make a good many clinical experiments, which have enabled 
“ me to verify the reports which I had heard of the efficacy of JAMES’S POWDER, in fometimes removing the Aronicne 
'* diathesis in perfona advanced in life. It is, moreover, worthy of obfervation, that JAMES'S POWDER has been oi 
“ remarkable utility in certain inftancet of determination or blood to the head, which occurred at an early period of life, and 
“ threatened to end by cftufion. LalUy, in two cafes of general elxthora, in which, however, the head was more xffr&cJ 
“ than any other part, JAMES’S POWDER was exhibited by me with perfeft fucccfs.” 

Alfo vol. i, p. 320. 

“The following very fimple method of exhibiting JAMES’S POWDER, in cafes of undue determination of blood to the 
“ head, is that which I have generally purfued. The patient is made to begin with a very moderate dofe, not more than 
“ two grains at bedtime, and to incrcafe the dofe by half-a-grain every night, until fomc fenfible effedt is produced upon the 
“ Aomach, bowels, or Ikin. Should the Aomach be aftedled with ficknefs, the dofe muA be lcfTcned by one grain on the 
11 following night. By the addition of a little rhubarb to it, a larger quantity of JAMES’S POWDER may be adminiAered 
“ than the Aomach could otherwife bear. If the Ikin is foftened, or the bowels afte&cd, the dofe Ihould not further be 
“ incrcafed, but it muA be repeated every night for a confidcrable length of time: in feveral inAances I have known eighteen 
“ or twenty grains taken for a coniidcrable period without any inconvenience." 

The following extra# ((bowing the inercafing eftimation in which the true Dr. James’s Powder is held by 
Medical Practitioners) is taken from “ The Lumlxan LeCtures,” 1858-59, delivered before the Royal College of 
Phyficians, by A. Tweedic, M.D., Phyfician to the London Fever Hofpital, who is admittedly one of the 
higheft practical authorities on the fubje# of Fever. He fays, (the ** Lancet,” June 16, i860, p. 590,) as 
follows : — 

“ If the febrile excitement be fuch as to require antimonial preparations, a pill containing a or 3 grains of James’s Powder (prepared 
11 by Newbery) Ihould be taken at intervals according to circumAanccs, " 

In writing to Meflrs. Newbery, he fays : — 

“ I with that your preparation was always ufed." 

To fecure the difpenfing of the original preparation, which, for 114 years, has been fold by the houfe 
of Newbery and Sons, in St. Paul’s Churchyard, it is neccfiary to preferibe it as “PuLVIS JACOBI 
Ver., NEWBERY’S,” otherwife another article (wanting in the beft properties, and recommended to be given 
in a different code of dofe, though called by the fame name) may be fubflituted for the original medicine. 

This fubflitution muff bring difappointment, and of courfc deter Practitioners from preferibing Dr. 
James’s Powder, or lead them to regard it as a preparation on which no dependence can be placed. 

FRANCIS NEWBERY AND SONS. 


45, St. Pauls Churchyard , London . 


Prices for Difpenfing } oz. Bottle, 3 s. 4 J., 1 oz. gs. Ufuai Diicount to the Profeflion. 
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WATER ANALYSIS. 

On a recent occasion 1 we had an opportunity of pointing 
out some notable discrepancies which have arisen from 
the wont of a good general system of classification, 
according to which the numerical results furnished by 
the chemical examination of waters might bo arranged, 
and represented in their probable state of combination, 
or ns saline constituents actually present in the water. 
With the object of eliciting a more decided expression 
of opinion in regard to this subject, we advert to some 
additional considerations which seem to necessitate an 
early aud careful review, in order that this frequently- 
recurring problem, water analysis, may be placed with- 
out delay on a more satisfactory foundation. 

So little progress appears to have been made in this 
direction that tnc remarks of Fresenius, pronounced in 
the early days of quantitative chemistry, may yet be 
held as strictly applicable to the present time. This 
distinguished analyst says: — “With respect to the prin- 
ciples which guide chemists in inferring in what manner 
the acids and bases are combined as salts in the water, 
it is assumed that they are united according to their 
relative degrees of affinity, i.«., the strongest acid is 
assumed to be combined with the strongest base, &c. — 
due attention being paid, however, to the greater or less 
degree of solubility of the salts, sinco it is well known 
that this exercises a considerable influence upon the 
manifestations of the force of affinity. Thus, for in- 
stance, when lime, potassa, and sulphuric acid arc found 
in the water after boiling, the sulphuric acid is assumed 
to exist by preference in combination with the lime. It 
cannot be denied, however, that this way of proceeding 
leaves much to the individual views and discretion of 
the analyst, and consequently that different modes of 
associating the several ingredients found may lead to 
different results for ono and the same analysis. A 
general understanding upon this point would be very 
desirable, because without it the comparison of two 
mineral waters is beset with difficulties. As long ns a 
general understanding of this kind is wanting, a com- 
parison between mineral waters can only be made with 
the direct and immediate results of the respective 
analyses.” 

The system recommended by Fresenius may be con- 
cisely stated as follows : — To boil a measured quantity 
of the water for a time sufficient to precipitate the whole 
of the carbonates of lime and magnesia originally dis- 
solved in the water in that form; should carbonate of 
iron be also present, it will be separated as peroxide in 
the operation of boiling. The amounts of these con- 
stituents severally determined will represent the propor- 
tion of lime, &c., jn combination with carbonic acid. 
The lime and magnesia still remaining in solution, and 
the alkaline bases have then to be estimated. Lastly, 
the sulphuric acid, chlorine, silica, and other constituents 


1 Chemical News, vol. iii. p. i8j. 


present in smaller proportion may be determined in the 
original water. As already stated, the lime not precipi- 
tated by boiling should be combined with sulphuric acid ; 
any excess of this acid being placed in union, first with 
potassa, then with soda ; the rest of the sodium to bo 
represented as chloride, and in a similar state of combi- 
nation also that portion of the magnesium which has 
not been precipitated on boiling in the form of car- 
bonate. Nitric acid may, however, sometimes aid in 
retaining the magnesia in a permanently soluble form. 

With regard to such samples of water as contain 
alkali partly in the form of carbonate (readily ascer- 
tained by adopting the process referred toby Mr. Spiller, 
in a letter inserted last week in our columns), the lime 
and magnesia must in such cases be stated os carbonate ; 
and sulphuric acid, if likewise present, all in the form 
of alkaline sulphate. 

A mere casual reference to the numerous published 
tables of analyses describing the constitution of mineral 
waters will be sufficient to convince an unprejudiced 
mind of the necessity for urging the importance of this 
subject, and taking steps to obviate the inconvenience 
arisiug from the want of an uniform system of tabulating 
the analytical results. 


SCIENTIFIC AND ANALYTICAL 
CHEMI8TRY. 


On the Expansion of Metals and Alloys , by F. CUACE 
Calvert, Ph.D., F.E.S., F.C.S., #c., R. Johnson 

F.C.S., and G. Cliff Lowe. 

Having been engaged for some time in investigating 
several of the properties of pure metals, it was thought 
desirable to take advantage of having pure metals at our 
disposal, together with a series of definite alloys of those 
metals, to determine their rate of expansion ; and we 
were encouraged in pursuing this investigation by finding 
that several of the authors who had previously published 
Tables of the Expansion of Metals differed widely in 
their results. These discrepancies, having reference to 
some metals most extensively used, might, we thought, 
be due either to the method employed, or the fact that 
metals of different degrees of purity had been experi- 
mented upon. Therefore, being sure of the purity of 
the metals that we intended to employ, we had recourse 
to a method, the accuracy of which, we trust, will appear 
satisfactory. 

Owing to the difficulty of obtaining the metals in a 
pure state, in large quantities, we found it necessary to 
employ square bars, having a length of 60 millimetres by 
10 millimetres in diameter, and devised the following 
process to determine with accuracy the expansion of 
such short bars. This we believe we have effected, as 
our apparatus will easily indicate an expansion amounting 
to the 50,000th part of an inch, or about the 1000th part 
of a millimetre. 
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On the Detection of Bisulphide of Carbon in Coal Gas. { 


thaline into alizarine. Experience has confirmed this 
idea. By the following process artificial alizarine may 
be prepared : — 

Introduce a mixture of binitronaphthalinc and con- 
centrated sulphuric acid into a large porcelain capsule, 
heated in a saud-bath. 'When the temperature is raised, 
binitronaphthalinc dissolves completely in sulphuric 
acid. When the mixture reaches aoo p C. throw in 
minute grains of zinc, and in a few instants sulphurous 
acid is disengnged. The operation takes about lialf-an- 
hour. Then if a drop of the acid mixture is made to 
fall into cold water it developes a beautiful red-violet 
colour, owing to tho formation of alizarine. Sometimes 
the reaction becomes energetic if a large mass is operated 
upon, if there is too much zinc, and if the temperature 
is not carefully attended to. In such a case the sul- 
phuric acid boils rapidly ; abundant white vapours are 
disengaged with extraordinary noise and violence. It 
must be added that the latter inconvenience is easily 
avoided by adding only small quantities of granulated 
zinc, and by watching the temperature. When this 
accident does happen, tho proportion of aiizurinc is 
greatly diminished, but still a considerable quantity 
remains in tho residue. 

The reaction over, dilute the liquid with eight or ten 
times its volume of water, and then boil it. In a few minutes 
throw the liquid on a filter. Cooling causes it to deposit 
alizarine, in the form of a red jelly, sometimes adhering 
to the vessels, sometimes suspeuded in the liquid. In 
either case this jelly appears, under the microscope, to 
be composed of a mass of very distinct pointed filiform 
crystals. The mother-waters are coloured dark red, and 
hold in solution lnrge quantities of alizarine. They can 
be immediately used for dyeing after dilution with water 
and proper saturation. They contain largo quantities 
ef sulphate of ammonia. Somo undissolvcd alizarine 
remains on tho filter, which is easily carried off by caustic 
alkalies or carbonates, and precipitated anew by acids. 

In the preceding reaction, zinc can be replaced by 
various substances ; for example, tin, iron, mercury, 
sulphur, charcoul, &c., &c., — in a word, by all bodies, 
simple or compound, orgnnic or inorganic, which react 
upon and reduce sulphuric acid at a high temperature. 

The two following equations describe the reaction : — 

C»H,(NOJ, + 12M + i8(SO,.IIO) = C J0 H«O e + 

Dlnitronaplitli.vlino. Alizariuo. 

a^Oj.NII^O) + 12SO3.MO + 4SOj + 10IIO. 


CsoHstNO,)* + 10C + i 4 (SOj.HO) = Cj,,H s O e + 

Uinitrouaphthaliuc. Alizarine. 

2(SO,.Nir t 0) + 10CO.+ 12SO, + 6110. 

In the first equation, it is a metal which reacts on 
sulphuric acid, lu the second, it is the carbon itself. 

I he alizarine obtained by the preceding proces* 
possesses all tho characteristics and reactions of ordinarv 
alizarine. Almost insoluble in water, it dissolves in 
alcohol and ether. It volatilises between ai 5° and 240°, 
•with a yellow vapour, yielding dark red, crystalline 
needles ; but the colour of these crystals is rather variable, 
Hydrochloric and concentrated sulphuric acid will not 
attack it. It dissolves in caustic and carbonated alkalies, 
with a beautiful deep blue-purple colour; acids precipi- 
tate this solution in orange-red flukes. Like madder 
alizarine, it furnishes most beautifully coloured lakes. 
Artificial alizarine dyes like natural alizarine, and imparts 
the same pure tints. 

lhc elementary analysis of madder alizarine has 
hitherto given variable results. Doubtless, tho reason ii 


the difficulty of freeing the natural product from impuri- 
ties. The elementary analysis (which I shall make in a 
few days) of artificial alizarine will definitively establish 
the formula of this important colouring matter. 

M. Dumas, while presenting the preceding paper in 
the name of its author, remarked, that the identity of 
alizarine with M. Roussin’s artificial product was not 
thoroughly established. The elementary analysis of the 
latter has not yet been made. It has not as yet been 
possible to test certain applications to dyeing and 

[ trinting processes characteristic of alizarine. It is to be 
loped that the Commission nominated will decide the 
question promptly, the interests at stake being consider- 
able. — Compten-ltendus. 


On the Detection of Bisulphide of Carbon in Coal Gat, 
by l)r. K. Herzog. 

A solution is prepared by saturating absolute alcohol 
with ammonia gas. Then a concentrated aqueous solu- 
tion of acetate of lend is made, and, to insure saturation, 
a small portion of the solid salt is left in contact. Both 
these fluids must be preserved in well-stoppered bottles. 

Tho gas to be tested may be conveniently delivered 
from a length of vulcanised india rubber tubing, to the 
end of which is adapted a narrow glass tube, about five 
or six inches loug. Five drops of tho sugar of lead 
solution arc then mixed in a test-tube, with about sixty 
or seventv drops of the alcoholic ammonia. No preci- 
pitate will bo formed providing the latter solution has 
not been allowed to absorb any carbonic acid. 

The glass tube delivering the supply of coal gas is now 
immersed in the mixed solution to a depth just sufficient 
to allow the gas to be forced out by the existing pressure, 
and to escape in small bubbles. In the event of bisul- 
phide of carbon being present, the liquid becomes 
gradually coloured, and soon ufterwards a yellowish-red 
precipitate is formed, which, by longer action, assumes a 
brownish colour. If carbonic acid existed originally in 
the gas, then a white precipitate is thrown down, which 
imparts to the yellow-red a somewhat lighter colour. 

As a confirmatory experiment, the gas may be first 

{ mssed through the alcohol ammonia fluid alone and the 
cad solution subsequently added, when an orange 
coloured precipitate, appearing cither immediately or 
very shortly afterwards, will be formed if bisulphide of 
carbon is present. In order to meet the objection that 
sulphuretted hydrogen may perhaps have occasioned this 
reaction, let some of the gas be first passed through a 
small quantity of the simple lead solution. The smallest 
trace of sulphuretted hydrogen cuuses a blackening of 
the liquid, whereas bisulphide of carbon does not alter 
it in the slightest degree. 

It should be mentioned that if the yellow-red precipi- 
tate be allowed to remain under the fluid, it gradually 
changes colour, and becomes white after the lapse of 
about twenty-four hours. If, however, the precipitate 
be filtered immediately, slightly washed, and dried, it 
becomes a dark brown. 

With regard to the explanation of the chemical re- 
actions which occur in this process, the interesting 
observations made by MM. Zeise and Debus may be 
quoted as proving that, by the action of sulphide of 
carbon on ammonia, according to the concentration and 
temperature of the fluids and the proportion borne by 
the ammonia to the sulphide, so will the relative amounts 
of the products of decomposition vary. In concentrated 
solutions, and when ammonia is in excess, sulphocar- 
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bonate of ammonium nnd sulphocyanide of ammonium 
are formed ; in dilute fluids and when sulphide of carbon 
is in excess, xanthonatc of ammonia. Therefore, by this 
experiment one or other product will preponderate 
according 1 to circumstances, dependent upon tho larger 
or smaller quantity of sulphide of carbon contained in 
the gas. In any case, compounds of lead arc formed 
corresponding to the ammonia compounds, which possess 
at first an orange-red nnd afterwards a golden-yellow 
colour. 

Notwithstanding the complicated nature of the che- 
mical reactions involved in the testing of gas by this 
process, the author recommends its adoption on account 
of tho practical simplicity which, in his hands, attended i 
the working of a great number of comparative experi- 
ments. — C'hemi.v-hen Centralblatt. 


TECHNICAL CHEMI8THY. 


On the ComjHisition of Cast Iron and Steel, 
bij M. E. Frbmy. 

(Continued from page jii.) 

These bodies were reduced to very fino filings, and 
this metallic powder freed from all foreign matter was 
submitted at a red heat to the action of dry hydrogen. 
In these three trials the filings during the whole of the 
experiment disengaged considerable quantities of ammo- 
nia. This experiment leaves no doubt on the subject, 
and proves that nitrogen, contrarj’ to the hitherto 
received opinions, is a constituent of steel. Steel is not 
then a simple carburet, but a nitro-carburet of iron. 

If I be not deceived as to tho bearing of my inquiries, 
it appears to me that they ought to have a certain in- 
fluence on the metallurgic ojicrations relating to the 
manufacture of steel. Thus in tho cementation of iron, 
all the conditions appear to be realised which give to the 
metal not only carlwn but also nitrogen. It is probablo 
that the different qualities of steel depend on the dura- 
tion of the cementation, and also on the relative propor- 
tions of the two elements which combine with iron. In 
the preparation of steel by puddling, it is equally im- 
portant to determine what are tho varieties of iron most 
likely to yield the proportion of nitrogen required for 
the constitution of steel ; or those which, not containing 
sufficient, require to have it imparted while being con- 
verted into steel. 

I have spoken of a steel which has for bases carbon 
and nitrogen ; but this compound is not tho only iron 
alloy, the composition nnd properties of which are of 
interest to metallurgical industry. It is probuble that 
bodies bearing some analogy to carbon or nitrogen 
would serve also in the production of steels. Is it not 
already known that granulated iron, which is harder 
than ordinary iron, and which in sonic respects is allied 
to steel, is principally obtained bv the reduction of 
minerals containing phosphorus ? If the combination of 
iron with carbon and nitrogen ought to be taken as the 
type of steel, it would be very curious to determine the 
modifications undergone by iron when carbon or nitrogen 
are replaced by other simple bodies. I shall devote 
another communication to this interesting subject, show- 
ing that there are many steels, and that they form a 
whole group of compounds, each of which ought to bo 
successively examined. 

It appears to me that the following conclusions may 
be drawn from the new facts which I have communicated 
to tho Academy : — 


i. In studying the successive or simultaneous action 
of nitrogen and carbon on iron, ammonia may be used • 
advantageously to furnish nitrogen, and lighting-gas 
carbon ; the chemical reactions thus produced by gases, 
yield pure compouuds ; they can be easily observed and 
regulated. 

а. When iron has been submitted, not for too long a 
time, to the action of ammouiacal gas, it produces no 
crust of nitride of iron, it is simply nitrogenised, 
becomes then of a zinc white, partly preserving its 
malleability, and resembling a real alloy. 

3. Iron heated in a current of lighting-gas imme- 
diately becomes carburetted and transformed into a very 
soft, grey graphite like, fusible cast-iron, which is 
suitable for the finest castings. Steel is never formed in 
this reaction of lighting-gas on cast-iron. 

4. Steel is formed by the reaction of carbon and 
nitrogen on iron. 

5. Pure iron, which, under the influence of lighting- 
gas, is transformed into very fusible cast-iron, is pre- 
viously nitrogenised, loses its fusibility, and is converted 
into steel by the action of the gas. Fragments of the 
same metal have been nitrogenised for different lengths 
of time, and then submitted to the action of lighting- 
gas ; those retaining a small proportion of nitrogen were 
very incompletely converted into steel ; those, on the 
contrary, which wore strongly nitrogenised formed a 
beautiful steel. It is, then, in some measure, the quan- 
tity of nitrogen contained by iron during carburation 
which determines tho degree of aciemtion. 

б. It does not seem to me possible to admit that 
cementation may be produced exclusively by a carbu- 
retted volatile body, since lighting-gas acting at red 
heat on iron forms only cast-iron, while by tho previous 
presence of nitrogen in the metal it is immediately con- 
verted into steel. 

7. When iron is transformed into steel the nitrogen 
is not eliminated by carbon, for I have ascertained that 
all tho steels of commerce are nitrogenised, and disen- 
gage on abundance of ammonia when submitted to the 
action of dry hydrogen. 

8. All these facts tend to the following conclusion, 
which is a condensation of my paper: — That steel is 
not, ns it has hitherto been considered, a carburet of 
iron, but rather a nitro-enrburetted iron. I have 
adopted the title of nitro-carburettcd iron to explain the 
composition of steel because it well expresses my opinion 
of the composition of this body, in which such small 
proportions of metalloid so completely modify the pro- 
perties of iron. 

The paper having been read, 

M. Dumas rose and congratulated M. Frcmy and the 
Academy on the important results which must flow from 
the labours of the author of the paper. The theory of the 
production of steel seemed henceforth determined, and 
it might reasonably be hoped that great practical results 
would ensue. Who, for instance, did not foresee — and 
it was for M. Fremy to follow out the demonstration — 
that great advantage would result from these new, 
methodical, regular, and certain processes, when there was 
occasion either to case-harden the surface or edge of 
certain iron implements or instruments? After haying 
forged, filed, and finished them off in the state of iron, 
a current of ammouiacal and carburetted gases would 
convert them more or less completely into steel. Tho 
depth of the stratum of steel being regulated by tho 
duration of this gaseous cementation with a certainty 
never obtainable by cementation with powders, or by 
the use of horn or animal matters in the empirical pro- 
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cesses. The Academy could but congratulate M. Frcmy 
on his present success, and on his disinterestedness in 
publishing his important labours. 

M. Morin remarked that M. Fremy's researches ex- 
plained numerous empirical receipts and processes for 
the cementation of steel. In most of these processes 
mixtures were employed containing various proportions 
of carbon, aud of more or less nitrogenised substances, 
such as ammoniacal suits, horn shavings, leather cuttings, 
soot, &c., &c., the result being a cementation more or 
less deep according to the use to which the instruments 
are to be applied. He thought it necessary also to 
observe that the characterof steels produced by different 
methods varied greatly, not only where these methods 
differed, but also with almost identical processes. More- 
over, certain kinds of steel, and it seems particularly 
those obtained by jiuddling, after undergoing many 
energetic fagottings, appear to be susceptible of losing 
their characteristic properties of hardness and elasticity 
acquired by tempering, and to acquire a considerable 
resemblance to the most ductile irons. Lastly, the cast 
steels produced by the new processes of fabrication, when 
properly forged, possessed an elastic resistance, capable 
of undergoing a much greater strain than those manu- 
factured by the ordinary methods. 

Besides the foregoing speakers, several members of 
the Academy joined in the discussion when M. Fremy’s 
paper had been read, and among other remarks it was 
stated that the composition of cast iron might be different 
to that of steel. M. Chcvrcul then made two observa- 
tions, one respecting black cost iron, and the other on 
the composition of steels. 

l. On JBIuek Cwat Iran. — At the end of the last 
century (1799) l’roust observed that when treated with 
weak sulphuric acid, black cast iron yielded an oily 
matter, a portion of which was carried off by the hydrogen 
gas and made the tubes of the apparatus greasy, 
while the other portion remained mixed with the black 
residue, from which alcohol could extract it. I never 
neglect an opportunity of quoting this observation of 
my illustrious fellow citizen, ns an example of the pos- 
sibility of producing, by chemical forces, compounds 
analogous to those of organic nature. Experience lias 
long since proved that aqueous vapour by reacting on 
charcoal, yields, besides carbonic acid, or oxide of car- 
bon, nothing but hydrogen, and not carburettcd hydro- 
gen, as hitherto believed the combination of the cast 
steel with the nascent hydrogen seeming to me difficult 
to admit ; this has led me to conjecture that in Proust's 
experiment the water might assist in the production of 
the oily matter simultaneously with the carbon and 
hydrogen. Now, M. Fremy’s observations seem to 
throw a light on the subject, by indicating that it is not 
carbon, ns was represented, which yields the oily 
matter. 

a. Composition of Mteeiit. — Independently alto- 
gether of science, two bodies possessing different proper- 
ties have never been confounded ; so that when an iron 
was observed which hardened on being suddenly cooled, 
it was distinguished from one preserving its original 
ductility after undergoing the same cooling influence. 
Thenceforward the name of steel was bestowed upon the 
first substance to distinguish it from w hat is properly 
called iron, or, in other words, between steel, which 
tempering hardens, and iron, which tempering does not 
harden. Since the time of the revival of chemistry the 
difference between steel and iron was attributed to the 
piesenco of about a thousandth part of carbon in the 

1 “Kighth Ua#0ii on Chemistry Applied to Dyum#/' pp. ij, 


former. Later, the influence of various bodies on steel 
was recognised. Berthicr mentions chromium ; Faraday 
and Stodart aluminium, platinum, and its accompanying 
metals; but the fact which . to me seems of the greatest 
importance, is the method by which MM. Faraday and 
Stodart obtained from cast iron some ccntiemes of 
iridium and osmium, which when analysed yielded no 
trace of carbon. Setting aside the question whether 
steel is an indefinite compound of iron and one or several 
simple bodies distributed through the whole mass of the 
steel, or whether it is a definite compound of iron with 
one or several simple bodies distributed in indefinite 
proportions in the iron in excess of the elements of the 
definite compound, I conclude, from the whole of the 
facts I have stated, that in a chemical treatise steel in 
general must be regarded not as a definite compound by 
the nature of its constituent parts, but as a particular 
state of iron produced by the union of this metal with 
bodies the nature of which is variable, and it is from 
this point of view that, after defining steel, independently 
of all scientific considerations, as an iron which is har- 
dened by tempering, I discriminate in my fourteenth 
lesson on “ Chemistry applied to Dyeing,” ’published in 
1829, p. 78: — 

1. Steels formed hy iron and carbon; 

2. Steels formed by irou, carbon, and a third body ; 

3. Steels formed by iron and some other body which 
is not carbon ; or uncarbonised steels. 

The results of M. Fremy’s interesting experiments 
arc, it seems to me, easily connected with what is already 
known of steel if looked upon from the point of view I 
have explained, instead of regarding them in the general 
way. It is now T important to find out, — 1, "Whether it 
is true, as Guyton says, that diamond dust will turn 
iron into steel ; 2, Whether acierutiou can be effected 
without the intervention of nitrogen. 

M. Fuemt said, in reply to the preceding observation*, 
he was lmp'py to observe the in'erett the Academy took 
: in his enquiries on steel, and he thanked its members 
for the friendly way they had spoken of his labours. 
It was not his intention to treat, in the present commu 
nication, of the influence exercised by nitrogen and 
carbon on the properties of iron, but all questions relat- 
ing to the fabrication of steel and cast iron had for a 
long time been carefully studied in his laboratory, aud 
the results would by-and-by yield materials for papers 
bearing on the following points : — 

1. The relative proportions of nitrogen and carbon 
required to be introduced into iron to form good steel ; 

2. Circumstances opposing ucicration or ultcring the 
qualities of a steel when formed; 

3. The mode in which carbon penetrates the metallic 
mass ; 

4. The reason why such small quantities of carbon 
and nitrogen can convert iron into steel ; 

5. The study of steels containing metals such as man- 
ganese, chromium, tungsten, aluminium, &c. ; 

6 . Classification of different kinds of cast iron ; exami- 
nation of the effect which silicium, phosphorus, arsenic, 
and sulphur exert upon these compounds; study of the 
cast iron best suited to the fabrication of puddled steel. 
— Comptes- Jtendus. 


Griffin's Iieverbcrutury Gas Furnace, 
for Analytical Operations tcith Platinum Crucibles. 

This apparatus produces a high temperature without 
the use of a blowing-machine. It is especially suitable 
for the decomposition of siliceous minerals by fusion with 
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alkaline carbouates in platinum crucibles, being capable 
of fusing iooo grains of anhydrous carbonate of soda 
in ten minutes. 

The furnace is represented by the annexed engraving. 



It consists essentially in a combination of tubes, within 
which a mixture of coal-gas and air is burnt, aud in 
which a small fire-clay or plumbago furnace holds the 
crucible in the point of greatest heat. 

Letter a represents a brass tube and stop-cock of •} 
inch bore, for the supply of coal-gas at ordinary pressure. 
The end of it, fixed within the tube b, is pierced with 
several small holes for the emission of the gns. The 
brass tube 6 is 9 inches long und 1 inch bore, open at 
both ends. The iron tube c is 8 inches long and 
inches diameter, open at both cndH, but joined at tho 
top to the iron body of the furnace d. This body is 4 
inches high, and 4 inches in external diameter. Tho 
iron tube e, made conical at the lower end, is 1 5 inches 
long, 2$ inches wide at tho top, and inches wide at 
the bottom. The body of the furnace, d, is fitted with 
a lining of fire-clay or plumbago, the upper part of 
which is cylindrical, with a bore of aj inches, and the 
lower part forms a massive diaphragm, with a central 
opening of inches, as shown by f in the section. 
Upon this diaphragm is loosely placed a cast-iron ring 
with three knife-edges, represented in the sec- 
tion and separately by the figures h and », the 
use of which is to support crucibles. By re- 
versing this ring it can be made to suit crucibles 
of different sizes. In the lower part of the 
chimney, e, a reverberatory dome of fire-clay 
or of plumbago is fed, This serves to deflect the flame 
downwards upon the top of the crucibles. The space 
provided in the body of the furnace for the reception of 
crucibles is afc inches wide and inches high, and it 
will take in a crucible of nearly those dimensions. 

The furnace is supported by a flanged iron ring, k, 
attached to a triangular socket, which can be screwed 
on the | inch rod of an ordinary iron retort-stand, as 
represented by n, o. 



The gas. entering the furnace by the supply-pipe, a, 
mixes with the air, which rises through the lower end of 
the tube b, and burns with a smokeless flame when 
lighted at the upper end of that tube. This flame is 
then supplied with additional air by the lower end of 
the tube c. a great draught being produced by the action 
of the tall and wide chimney, «. When the preaaure of 
the gas is strong, the flame reaches from the tube b to 
the top of the chimney e, being in that case two feet 
long. The point of greatest heat is at 8 or 9 inches 
above the upper end of the tube b, and the arrangement 
of the furnace is such as to fix the crucible in the focus 
of the heat. The condition of the erucible can at any 
time be seen on lifting the dome and chimney e, by 
means of the hundles l, I. 

The amount of gas supplied to the furnace is regu- 
lated by the stop cock a, from which a flexible pipe 
should lead to a second stop-cock, attached to a fixed 
gas-pipe. The latter should bo opened wider than is 
necessary to supply the furnace with gas. The pressure 
should then be regulated by the stop-cock a. This 
arrangement prevents, to some extent, the blowing down 
of the flame when the pressure of the gas in the pipe 
beyond the fixed stop-cock happens to be Buddeuly 
lessened. — Pharmaceutical Journal. 


PHABMACY, TOXICOLOGY, &o. 


Improvements in the Processes for the Preparation of 
Ilydriodate of Ammonia and Veratria } by MURRAY 
Thomson, M.D., F.C.S., Lecturer on Chemistry, 
Edinburgh. 

llydrlodut* of Ammonia. — There are at present 
two methods in use for the preparation of this salt. One 
of these is tho same as that given in the Edinburgh 
Pharmacopoeia for the preparation of iodide of potassium, 
only that the iodide of iron, which is first made, is 
decomposed by ammonia or carbonate of ammonia, instead 
of by carbonate of potass. By separating with a filter 
the insoluble oxide or carbonate of iron, the hydriodato 
of ammonia is obtained in solution, which it is now only 
necessary to evaporate, at not too high a temperature, so 
as to obtain the salt. The other method is to make first 
a solution of hydriodie acid, by passing sulphuretted 
hydrogen gas into iodine suspended in water. Hydriodie 
acid is thus formed, and sulphur precipitated ; the latter 
is separated by filtration, and the acid filtrate is neu- 
tralised with ummonia or carbonate of ammonia, and 
then evaporated to dryness as before. 

In either of these ways the salt may bo made quite 
pure, at least so fur as obtaining a solution of it is con- 
cerned. It is in the evaporation of this, so as to get tho 
dry salt, that the difficulty lies in obtaining it quito 
colourless. Almost invariably, as the drying of the salt 
is just being finished, a slight decomposition takes place, 
and some of the iodine is set free, and communicates its 
brown colour to the whole mass. To obviate this ten- 
dency to decomposition is the purpose of my improve- 
ment, and it consists, in the first place, in taking care 
that the salt, during the time of its being dried, shall 
always contain a slight excess of ammonia; and, secondly, 
in reconverting the liberated iodine into hydriodie acid, 
by from time to time allowing a small amount of sul- 
phuretted hydrogen gas to flow over the salt while it is 
being dried, an apparatus to evolve the gas being kept 

1 Read before the Pharmaceutical Society of Edinburgh, 
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at hand during the operation. The effect of adding the 
gas is, that the brown salt almost immediately becomes 
white. As soon as this bleaching, so to speak, is effected, 
the stream of gas is withdrawn, and the drying con- 
tinued, and onlv resumed if iodine should be liberated a 
second time. If the suit is well prepared at first, it 
seldom needs the second application. As soon as the 
salt is dry, it should, while warm, be put into a dry 
stoppered Dottle, as it is deliquescent. As long as the 
salt is dry, it will keep a long time colourless, but if it 
get damp, it is partially decomposed und again gets 
brown, but its colourless condition may again be restored 
by a repetition of the above treatment. 

It must be admitted that an infinitesimal amount of 
sulphur finds its way in among the salt, by the use of 
the sulphuretted hydrogen gas as a decoloriser ; in fact, 
whatever quantity of that gas is actually consumed, has 
its Bulphur precipitated into the hydriodate. To show, 
however, that this is really no drawback to the use of 
the gas, I may mention that on exceedingly small 
amount of free iodine is enough to communicate a con- 
siderable depth ol colour to a comparatively large amount 
of the hydriodate. Now, it is to yield hydrogen to this 
iodine that the sulphuretted hydrogen gas is employed. 
The greater part of the gas is, however, dissipated as 
such, and the quantity of sulphur, therefore, is necessa- 
rily small in quantity : in fact, it is so minute that I have 
not been able to detect its presence in the samples 1 have 

J irepared by this process, although I employed our most 
lelicate tests for sulphur. 1 beg, therefore, to recom- 
mend the above process for adoption in the preparation 
of hydriodate of ammonia, a salt which most will agree 
is far from being easily obtained in a colourless con- 
dition. 

Prrpuration of Verutria — In all the processes 
as yet published for the extraction of veratria from the 
ccvadilla seeds, which contain it in largest amount, as 
those given by the London and Edinburgh Pharma- I 
copncias, os also the one given by Wittetcin (Repertoire 
fur der Pharmacie), alcohol is the agent employed in the 
vt ry first treatment of the seeds, so as to dissolve out 
the alkaloid. 

JL propose to substitute for the use of spirit at this 
stage that of boiling water acidulated with hydrochloric 
acid, proceeding as lollows ; — The ccvadilla seeds ure 
denuded of their capsules by the method recommended 
in the Edinburgh Pharmacopoeia. Any convenient 
quantity of them is covered with the boiling acidulated 
water, which is allowed to act on the seeds for twenty- 
four hours. The liquor is then strained and poured out, 
and the residual seeds again treated with hot acidulated 
water as before, such treatment being repeated six or 
.eight times. The accumulated liquors from these opera- 
tions are now evaporated to about one-twentieth of the:r 
total bulk. Ammonia is now added until no more 
precipitate is thrown down. This precipitate of impure 
veratria is now separated by a filter, washed, and then 
dried on the water-bath. It is now reduced to powder 
and treated several times with hot ulcohol, which will 
dissolve out the veratria and very little else. The use 
of alcohol here is not, however, essential, as the 
alkaloid might again be extracted by acidulated water ; 
but on the whole it seems better to use spirit at this 
Stage, as the veratria dissolves out comparatively free 
from impurities. It should also be remembered that the 
quantity of spirit needed to dissolve out ull the veratria 
contained in this precipitate is far less than what would 
be needed to extract tho same from the mass of seeds it 


coi responds to. The amount of alcohol used in the latter 
case is nearly six times that of the former. 

After the spirit has dissolved out the whole of the 
veratria, the solution is distilled, by which much of the 
spirit is recovered. The half-aqueous halt-spirituous 
residue is now evaporated, so as to expel all the spirit. 
Acidulated water and a moderate quantity of animal 
charcoal are now added, and the whole is heated and 
filtered. More acidulated water is added to {he* residue, 
the hearing and filtering being again repeated. This 
should be done five or six times, — as long, in fact, as the 
filtrate will yield a precipitate by ammonia. Ammonia 
is now added to the collected filtrates, when the veratria 
is thrown dow n. It is now separated and dried. As so 
obtained, it has a pale straw colour. It will be obtained 
whiter by repeating the treatment with the acidulated 
water and charcoal. 

By this process I have obtained at the rate of twenty 
grains of the alkuloid from one (avoirdupois) pound of 
seeds. In one or two more trials of this process, I have 
no doubt this amount might be somewhat increased. 

I may mukc the following addendum on the subject of 
veratria, having reference to a test for it. In most 
chemical manuals which treat of this alkaloid.it is said 
that it gives with nitric acid a red or crimson colour, 
and with oil of vitriol ulso a red, which afterwards 
becomes yellow'. In any of the samples I have either 
made or seen, I have not been able to get guy colour at 
all with nitric acid, und with sulphuric ucid the follow- 
ing is what I have observed: — When the veratria and 
the acid arc mixed, no colour at all, or a very feeble one, 
is at first developed ; but in the corn sc of three or four 
minutes a full blood-red colour is given, and this may 
last for two or three hours quite unchanged, after which 
it gradually fades away. The only other substance 
which is likely to be mistaken for it is, therefore, sali- 
ciuc, but the points of distinction ure these : with salicine, 
the colour given by sulphuric acid is immediate, and is 
not blood-red, but decidedly purple-red ; and then the 
colour is so permanent ns to last over six hours, by 
which time the colour of the veratria is quite gone. 
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On the Solar Eclipse of July 18, i860, by Michakl FaihidaT. 
D.C.L., F.Il S., htlleiian Professor of Chemistry, R.I., 
Foreign Associate of the Academy of Sciences, Fans, Ac. 

I do not wonder at your desire to be here this evening. 
We had the hopes of an account of the eclipse of last July 
from one who was the directing spirit of the investigations 
then made, and with every intent and desire to give us that 
account here, tho very matter respecting the eclipse has 
so accumulated upon him as to pievent that taking place ; 
and we cannot possibly b** so unjust as to urge a compli- 
ance with an assent made at a distant time, when be 
thought he could accomplish what we desireil, since he is 
now preparing results, and doing far higher service to 
science than lie would be doing even here, where the 
purpose is to convey to your minds matter which I may, 
perhaps, be able, certainly not so well, but perhaps with 
sufficient clearness, to lay before you. Mr De la Rue was 
the person who guided the expedition, of which I «m to be 
the mere mechanical agent in giving you an account. 
There happened an eclipse in the month of July last 
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year. You know very well that the three great bodies — 
tHe sun, nur earth, and the moon, are rolling amnnest each 
other; that, whereas the moon must ever cast a shadow as 
■wull as the earth, the tun being the source of light, those 
shiudows travelling through space must be always cast 

**onaewhere, except when they coincide. When the 

shadows of the sun and moon coincide, we being outward 
from the stin, we have an eclipse of the sun ; when other- 
wise, we have an eclipse of the moon. And it so 

happens that the eclipse of the 1 8 rh of .July last 

year was a most remarkably fortunate one for the 
observers of Europe. It was visible on a part of the 
eurth accessible to us, namely, Spain and part of Algeria, 
and at a time when the moon was nearest to us, 
and the sun furthest from us ; and it so happened that the 
projected discs of those two bodies in the heavens were in 
that position in which the image of the moon overlapped 
and surpassed that of the un ; and, therefore, to those who 
took the centre of the line described by their shadows 
there was, in fact, a total eclipse of the sun. And not 
merely was there a total eclipse of tin* sun, but that total 
eclipse would last for the longest time that could very well 
happen in ihe juxtaposition of the three bodies — namely 
for three minutes and u half. The eelipse began in North 
America, came across the Atlantic, passed over Spain, 
crossed the Mediterranean into Algeria, through the 
northtrn parts of Africa, and terminated, as far as the 
records reach, just about the lied Sea. We have here 
maps showing the path of the eclipse in Spain, and in the 
centre of that path, for nearly sixty miles’ width, so much 
of the sun was covered by the moon as to "*ake the passage 
of the moon in that part oceupy about three and a-balf 
minutes— the partial eclipse, of course, lasting much longer. 

Now, you will understand that since the time of 
Hcrschell the elder, men have thought much more philo- 
sophically about the condition of the sun and moon tliun 
they did in former times. He first gave us views respect- 
ing the constitution of the sun, gathered partly from the 
spots and holes occurring upon its stnface, which at lirst 
almost alarmed and startled the philosophers, but which 
have been, us it were, only the first sowing of seeds of 
knowledge to produce fruit hereafter. This knowledge 
has been growing from year to year, from eelipse to 
eclipse, in a most extraordinary manner. Every effort is 
being mude to take advantage of these rare opportunities 
for observing the sun physically and philosophically ; for 
you may get a peep at the sun at these times which you 
can never get at any other. To observe the moon blotting 
out the sun from observation, and yet letting you close by 
the sun, so as to see the stars and planets which w ould be 
always visible in the day time, but fur that wonderful 
flood of light which puts all others into the shade, — to get 
such an opportunity is most important to the philosopher, 
especially since the occasions are so rare tlint lor a man 
who has seen one to have witnessed unother. and so been 
able to add the experience of the first to his judgment in 
regard to the second, is a remarkable occurrence. Thut 
man, Airey, whom I like best to designate by his name 
which is bis highest honour, has seen no le-s thun three 
solar eclipses, and has stored up so much information and 
judgment respecting them as to make him the chief of the 
party who went forth to observe the recent phenomena. I 
believe philosophers in all countries send their repotts to 
him, and they go forth to the world hereafter in a proper 
manner, about whicn as I have said, he is now engaged. 

Now, what is the sun ? Is it a great lire ? No. Is it 
an electric spark ? No. There are plenty of reasons for 
saying that the Bun is not that. It is possible to raise u 
conjecture in the mind of the philosopher which shall give 
him a reasonable hope of ascertaining the nnture of the 
sun. The more, howeyer, we can see of the sun, the 
better we shall be able to judge of it. Not the more 
brightly we see the sun, but the more closely and dis- 
tinctly ; and the great use of the late expedition to Spain 


has been in its giving us a great deal more of that know- 
ledge. What is the sun, then ? I oan show you a little 
sun here in the voltaic light. It is a brilliant spark, and 
what would it be to look at the edge of that licht, to 
examine the condition of that part between it and dark- 
ness? You tell me, and you say truly, that if you look at 
the sun you cannot tell what is its form and condition ; it 
is too brilliant and beautiful — “ dark with excess of light.” 
An eclipse is the only opportunity we have of seeing any- 
thing like what belongs to the sun, — essentially belongs to 
him, and keeps him in that condition which makes him 
essential to the whole world, to the worlds of worlds, to all 
the stars and planets that pass through space, — that condi- 
tion which makes an essential part of bis constitution, 
which belongs to his physical history even more than the 
light that shines upon us. The light has shone upon us so 
long, it shines upon us day by day. hour by hour, minute 
by minute ; we could not live without it; neither plants 
nor animals could grow without it; we have it so con- 
stantly with us that it is regarded as one < f the commonest 
tilings in the world. So we think of the sun ; but to get 
nt the truth of the matter with regard to its physical con- 
dition, we must also know that which belongs 10 its out- 
side, I was going to say ; we do not know how it is 
finished off in space ; is it u hot body sustained 
by any action going on from day to day ? What 
evidence have we ? We must look at that when the 
eclipse comes on, when the sun is hidden— not by your 
hands, as in ihe case of our bright light here, but by the 
moon, which blots it out entirely ; — then is the time for 
our examination, for if the least part of ihe light is 
present you have no chance of seeing anything beyond the 
light of the sun. The smallest particle of sunlight is fur 
brighter than our voltaic light, and prevents your seeing 
anything else. It does happen now and then — it won’t 
happen for many years to come a«au. — that you have a 
complete occultntion. Now, think of the philosophic 
spirit exhibited on the last occasion, in July. There was 
to be a hiding of the sun for three minutes ; it was to 
take place in a distant country ; it would be an expensive 
undertaking to get there, up in the moun’ains, or the 
plains ; and there were the chances of the weather against 
any observations being inude — let but a cloud come over 
the place for three minutes and a-h.-ilf, and all the exertion 
would be lost; — yet men were found ready to go. Fifty 
philosophers started from Great Britain, and Government 
placed u fine ship at their disposal. Many of them left 
the Association at Oxford, which was then sitting, to 
go out to the mouutuins and plains, and n ake their 
observations. Fortunately, they had fair weather, and 
they went and succeeded. I am ashamed to suy that I do 
not remember the names of many of those who so richly 
deserve our thanks for their effoits. Amongst them, how- 
ever, a certain patty was orgunised to observe the sun 
photographically. Perhaps you wonder that we should 
ti.ake any point of that. You know the wonders of pho- 
tography — how it not Only enables the sun to give us his 
own picture, but enables him to give us the pictures of 
other persons who are lighted up by his rays. Now, of 
what service is this in the case «»f an eclipse of the sun ? 
Why, it can do wonders. We have tried, and we there- 
fore know, what can be done. You look at the eclipse ; 
you see the disc of the moon gra .unity advancing till the 
sun is perfectly obscured, and you find it is hidden for 
three minutes. It is only during those three minutes that 
you can see what you want — that interval between light 
and darkness whieh belongs to the outside of the photo- 
sphere of the sun, — and where is the mind that can remain 
steady enough, during thut brief interval, to devote all its 
energies to the use of the means provided t r recording 
the phenomena, and not be led nway by those momentary 
splendours which, perhaps, will never be witnessed again? 
Who, among all those who went to Spain last July, will ever 
see another eclipse ? I am told by astronomers — I know 
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nothing of the subject myself — that the occurrence will not 
happen again during an ordinary life. What we want, then, 
is an eye t hut, in looking atthesun.shi 11 not be blinded, as we 
arc here in looking at our voltaic light. Providence lias 
given to the eye such a wonderful power of adaptation, 
that if I look at this light for a dine, the eye is so changed 
aa to be incapable, for a moment or two, of ordinary 
vision. Now we want an accurate ey« — which photo- 
graphy gives us — that can receive ani record an impres- 
sion of the condition of the sun when it ia just hidden or 
of those parts which are visible,— an eye that can see and 
record these things, not misled by the previous brilliancy. 
Fur this is the h- auty of photography : it can record 
what hus happened, so that it can be examined afterwards. 
"What are mind and memory in man when disturbed by 
these extraordinary appearances of a solar eclipse ? 
Some of those zealous observers who went to Spain last 
year told me that there was not one of them v.h«> kept 
possession of his mind so thoroughly as not to be a little 
misled this way or that way by the wondeis of the phe- 
nomena they witnessed ; and he to whom I now princi- 
pally allude, because his investigations most concern me, 
at one moment almost regretted that he hud taken charge 
of the expedition under hi* care (which cost him personally 
300/. or 400/ , and required a large staff ar.d a great deal 
of apparatus) because it deprived him of the pleasure of 
looking about and seeing the glorious sight comparatively 
undisturbed. 1 dare say that many of those who merely- 
looked on were more happy in gazing at the beauties of 
the eclipse and 'the wonders of the landscape, than those 
who were engaged in special investigations which they 
had to record. You have, then, in photography an eye 
which can look at the sun, and which, looking there for a 
few seconds, can take upon its memory — that is its collo- 
dion — a perfect record of the sun’s appearance, and keep 
it for ever ; then, by means of successive plates, you have 
an eye which can take another look, and then another, 
and perhaps another, if the weather be propitious, and 
bring away tdl these impressions faithfully recorded for 
future observation. Now, I must try to impress you, if 
I can, with the real duty performed by this body of men 
to whom I have alluded. Mr. De la Hue went out with five 
assistants — Mr. Beekley, Mr. Downes, Mr. Be<k, Mr. 
Reynolds, and Mr. Clark, nil of whom were perfectly well 
educated in regard to the operations with wh*ch they were 
entrusted They were determined not to fail when the 
eventful three minutes came which would never return ; 
and so well did they carry on their operations, under the 
generalship of their head, thut they brought away not 
fewer than thirty-three photographs of the sun duting the 
eclipse, four of them taken just about the period of 
totality. They narrowly escaped being burned up, tor the 
corn around them once took fire ; and they had also the 
chance of an accident from the wind, which blew very 
roughly ; but they succeeded in those three minutes of 
utmost excitement, and procured those photographs of the 
sun which I am now about to show- you. I have no time 
to tell you what the Government did’ in lending that fine 
ship, the llitnalaya, for the occasion; what the bpanish 
authorities did j what Mr. Vignolles, the engineer of the 
railway, did; and, indeed, what they all did;— I will not 
take up your time in returning thanks to those who 
have worked so well for science. You may say, 
it waH, no doubt, an easy thing for the sun to repre- 
sent his own face in a photograph, since he can give 
t }8 the faces of others ; but there is this peculiarity 
about the sun, that over action destroys everything. You 
sec here a representation of the sun with certain dark 
•pots, which can be very well obtained by using the proper 
means; but leave the picture a little too long, and out 

S o the spots ; the matter is over-acted upon, all peculiarity 
isappears, and nothing but a dull appearance remains 
behind. It required a special instrument, a rcmaikably 
beautiful instrument, which has been constructed for some 


years, and placed at Kew, called the photoheliogrspb. 
This was placed in Mr. De la Rue’s hands, with a sum of 
money by no means sufficient for the purpose, to enable 
him to carry out his operations The first view I shall 
show you will lie a picture of these men themselves in a 
group. You will imagine that they have left England and 
arrived in Spain, landed at Bilboa, and gone over the 
mountains. Mr. Vignolles has conveyed two tons of 
apparatus to the spot, and they are a^l now upon the 
ground. You see the photographic house, and the instru- 
ment, which is like a mis-shapen telescopp pointing up to 
the sky, being balanced upon its axis by a weight with 
a proper clock-work arrangement. As scon as the sun’s 
rays enter the instrument, they pass through the glasses 
widen the optician puts there, and are afterwards expanded 
by means of other arrangements until they fall upon s 
collodion plate below, of 4 } inches diameter. Upon thst 
the sun has to make its own face ; but let the sun look 
there but a moment, whilst you count one. and the face is 
spoiled. I 11 order to get a proper impression, you require 
a time so short as scarcely to be measured except by micro- 
metrical means. The only way wag to take a certain 
opaque screen, and cut a small slit in it, and then, by s 
proper arrangement, to draw the slit as fast as possible 
across the trundle of rays passing at that sp< t; and that— I 
do not say second, but that instant, was sufficient to secure 
a full and perfect impression. This Is the wav in which 
pictures are taken by the photoheliograph. You have nows 
view of the Jlimnlayu on its voyage outward, for you are 
fairly entitled to see how they proceeded from the com- 
mencement. Another view gives you a representation 
of one of the «aygons in which luggnge had to be carried 
over the Country. Mr. De la Rue has set himself down 
upon a threshing floor,— a hard place where the com is 
spread Out, and the oxen wander to and fro trending it 
under their feet. You see also the chamber which had to 
be taken out and built Here also is the telescope and 
the apparatus. Mr. De la Rue will now give us a view of 
the sun itself, with one of its spots. A second view shows 
us the same spot but in a different position, owing to the 
revolution that has taken place. In this way we are able 
to compare the history of these spots from time to time. 

A few views will now show us the progress of the eclipse. 
The first shows the sun to be partially obscured, hut the 
spots are visible. The next shows the moon’s disc 
advancing. And the third exhibits an almost total obscu- 
ration, leaving only u crescent of light. The next view is 
taken at the period of totality, when there is an entire 
extinction of the sun by the moon. And now you see all 
these beautiful phenomena, these luminous appearances 
which have been so accurately photographed. You must 
n "t suppose that all these pictures precisely correspond in 
luminosity to the brilliancy of the objects ruptesented. 
Though the negative inuv give an exact representation, the 
different impressions (torn the same negative will vary, and 
present some irregularities owing to the peculiar state of 
the atmosphere at the time. Clouds, dews, rain, all these 
difTeient phenomena operate as a disturbing influ- 
ence, and hence the irregularities in some of the 
impressions. However, we are obliged to com- 
pound for many things, and accept them as we can get 
them. But vain are all regrets. The services rendered 
by photography are still remarkable. I do not ask Mr. 
Do la Rue what he remembers, what he observed, of the 
eclipse; I ask him what he has recorded and brought 
away. Two of us may differ in opinion as to what took 
place, but there is the fact, the record mode «t the time, 
to appeal to — the enduring representation of the exact 
state of the sun at that time. While Mr. De la Rue was 
directing the photographic operations, attending to the 
time, giving as much as a minute to the first photograph 
and about twenty seconds for the second one, he wa* 
looking through his telescope at the sun, either with or 
without shade, as the eclipse advanced, and making 


Digitized by Google 


t ^™ ,0 f, I 'i8tfh a ’} Royal Institution of Great Britain. 


337 


drawings by hand. I have some of them here, and they 
tally perfectly with the images and representations given 
by the photographs. In order to give you an idea of what 
was seen around the sun during the eclipse, I must refer 
you to our diagrams. There you perceive what are called 
red prominences — one never does get good names for these 
things — certain red appearances not of an ordinary kind, 
which are seen upon the sun when it is blotted out by the 
moon. You sec them in different positions according as 
the moon advances. You observe one prominence, or 
rather independent existence, floating above the sun, 
touching neither the sun nor moon. You would wonder 
i f I could tell you how these things have been recorded — 
these great prominences about the body of the sun. Here 
is one z8,oco miles in length. Now we know that the body 
of the sun is exceedingly light, far lighter than the matter 
of the earth. AVhat, then, can this be which is floating 
above it, a cloud in the air, with the most luminous part 
towards the sun, whilst the other bodies had their luminous 
parts away from the sun? That one prominence is, 1 
think, a8,cco miles in length — for theso things can be 
measured and have been measured — and 74,000 miles 
above the sun. Now what is 74,000 miles ? It is three 
times the circumference of the earth. Such is the height 
of that cloud, as far os wc know it. It may be much 
farther in physical existence for what we can tell. Perhaps 
we may know hereafter. At present we are only taking 
the first steps. We are infants learning to walk with 
regard to this part of the 6un. No one can imagine that 
what we are doing here is anything else than what will 
appear as absurd speculations and crude conjectures when 
we make further discoveries in the modo of observing 
these things. There has been no eclipse in which the 
mode of observation has not advanced on that of its 
predecessor in the most wonderful manner, and wc shall 
still go on advancing. We now give you views of the 
eclipse in its various stages ; and here we have a view of 
that beautiful appearance the corona, which I knew would 
call foith your admirution. This differs in character at 
different times, sometimes appearing like superposed discs, 
and ut o:her times having this glorious stellar character 
streaming out behind the moon, the moon appearing like 
a brazen globe before it. 'litis is not a photographic 
corona which you have before you, but it is an accurate 
drawing brought away from the spot. 

The most important question to be solved by these 
observations was, what arc these prominences ? And the 
first part of that question is, what do they belong to? 
Are they solar ? Or are they lunar ? Or do they depend 
upon the sun, mcon, and earth ? Where do they exist, 
and w hat are they ? One of the chief results, perhaps, of 
Mr. Downes's observations is, that they belong to the sun. 
Consider what is taking place. There is the disc of the 
moon moving over the disc of the sun, and it is looked at 
by persons who choose a position where they may get 
into the centre line of the projection. Amongst other 
prominences there was one, here represented in the 
diagram, which, I believe, appeared before the sun was 
entirely out of sight. Mr. Airey and several others saw 
it before the sun was completely obscured. Now, that is 
not a prominence which is first of all brought into sight 
by the shading away of the sun, and then cut off from the 
sight by the moon sliding over it; but it is a prominence 
which, when it comes into sight, goes sailing along upon 
the edge of the moon, and may remain in sight some time. 
There is another of the same kind, projecting above the 
moon at every port, and not disappearing at all from us 
by any occultation — only disappearing when the brilliant 
light oi the sun, arising from the uncovering of his face, 
comes into view and extinguishes all other things. 13ut 
then there is this other question — what do these pro- 
minences tell with regard to their place upon the sun or 
the moon ? One or the other or both ? What is their 
story ? Their story, as I understand it, is that they are 


upon the sun, and for this simple reason. Very great care 
was taken by the astronomers to measure off the places of 
these appearances ; they are all marked off in a beautiful 
manner, eo that they can identify the different prominences 
when they see each others drawings, whether they stand 
in the line of the eclipse accurately, or a little to the right 
or the left — they all correspond in the position of the 
prominences. The sun, then, being put into the teles- 
cope, and motion given to it, so that it remains fixed in 
the telescope, the moon appears to pass over the sun in a 
given direction, and while it covers up some prominences 
it uncovers others, and slides between others; so that 
they would appear to belong to the sun and not to the 
moon. That is a question which seems to be entirely 
solved by these observations. Here is a prominence in 
the diagram ; if it belonged to the moon, it would havo 
moved with the moon ; but belonging to the sun, it is left 
behind. A careful comparison of the centre of the moon 
and the centre of the sun, with the places where these 
prominences appeared, declares that they belong to the 
sun. That is a most eescntial and important point to have 
ascertained with certainty. No sound philosopher can 
run away and say that these things belong to one body 
when they belong to another. The great thing is to proceed 
cautiously, and draw our conclusions with care, lest we 
slip and fall. Wo must go on step by step, and be certain as 
we proceed. I have said that some of these objects ore 74,000 
miles distant from the sun. One or two of tbem appear like 
detached clouds, the time is too short to observe any 
change in their shape, but they are of different shapes and 
appearances in different eclipses. Of course you do not 
suppose that the profile of the sun directed towards us at 
the time of the eclipse is the only one that has these pro- 
tuberances upon it. Surely the sun revolves, as the spots 
prove to us, and if another profile wus presented to us we 
should have other prominences. We cannot doubt that 
these things which we see exist all over the face of the sun. 
We know that the moon is a round body because every 
profile she gives us is round. So it is with the sun ; 
whatever profile we have, these prominences come into 
view, and we may therefore conclude that they exist all 
over the surfnee. It is a remarkable circumstance that a 
few days after the protuberances were Been there came into 
view a set of spots upon the face of the sun which corres- 
ponded in position according to tho revolution of the sun, 
with the places where the prominences were observed 
during the eclipse. That is a suggestion that one catches 
hold of, with a view of verifying at a future time, and putting 
upon record with the other duta which are given. 

Another question has been whether the light that enrno 
from these prominences or from the corona was polarised. 
Now it is not my intention to take you in:o the question of 
the polarisution of light, hut it is an important indication of 
tho probable nature of these substances if the light from 
the corona or the protuberances is found to be polarized. 
The light which comes direct from the sun is not polarized, 
but that which is reflected is polarized ; therefore there is 
an indication of something that sends that light to us in a 
modified form. Many questions of that sort will come 
before us in due form as the investigations proceed. Then 
with regard to its actinic character. We have before us 
the voltaic light, and we have so arranged it that it shall 
come through the lens, then through the prism, and then 
go away to the screen, and there you will see it, decomposed, 
according to Newton’s discovery, into what he called the 
spectrum — that is, the rays separated. These rays havo 
different powers, and hero you begin to see some of tho 
wonderful circumstances connected with the eclipse. You 
sec that the different rays have different characters by 
their various colours ou tho screen. These rays write 
photographically upon proper media (we are now dealing 
photographically with the sun), and they write not in 
proportion to their brightness os we sec them, not as they' 
write upon the nerve of the human eye. And here comes 


Digitized by Google 


33 » 


Society of Arts , 


/OmonoAi Nrwa 

I Jvm l, 1 * 81 . 


a most important part of the philosophy of this subject. 
You see on the screen how far the rays are visible to you ; 
but then we know that, chemically speaking and photo- 
graphically speaking, beyond what you can see there are 
rays which are far more important to us, in many respects, 
than those which are apparent to the eye. To show this 
Mr. Downes will take a photographic view' of the ray of 
light which you see going on to the screen, by intercepting 
it with a prepared plate. As soon as tl.e plate is put in 
you see how far the rays are visible — the red, green, violet, 
&c., as you saw them on the screen, and we will mark the 
limits to which they visibly extend. If those were all the 
rays, you would of course find that the picture produced on 
the plate, when developed, would be limited to that space. 
Now the picture has been developed, and you observe that 
it extends beyond the limits of what was previously visible, 
and the outer rays have told chiefly in the production of 
the picture. They write their image far more beautifully 
by photography than they do upon the eye itself. These 
outer rays which have formed the darker port of the 
picture, where on the screen we could see nothing, are 
those magnificent and wonderful rays which make plants 
grow green, and make animals thrive and become cheerful. 
We have here a picture marked at the places where the 
red, and the green, and the blue rays fell, and you see 
these are not the places that exhibit the actinic power. 
In fact, the red ray has made no impression ; the green 
has made hut little ; it is at the outer part, beyond the 
blue, where the most abundant indication ot these beautiful 
actinic rays is apparent. We should make no advance 
unless we hud men to make these observations, to think 
about them, and consent to have no answer to give to 
many questions which you may put to them. 

My remarks may have suggested a score or a 
hundred questions to your minds — what is this? and 
what is that? Well, we must he content to confess our 
ignorance; we must he satisfied with getting only one 
point in advance, which will bo a point of attachment 
for further progress. I had intended to say something 
about the spots in the sun, hut our time is nearly 
expired. We have sevcrul drawings here showing a 
certain condition of the sun, which is only visible now 
and then, and which appears differently to different eyes. 
According to Mr. Nasmyth the whole photosphere of the 
sun is covered with images sueh ns you have here repre- 
sented, and he calls them willow leaves, a term as little 
expressive as possible of any meaning, so that you may get 
nothing hut the simple observation. You perceive from 
our drawing that a spot in the sun is not a mere uniformly 
black thing. It is very dark in the centre, but gets 
lighter as you approach the circumference, giving an idea 
of different coats of atmosphere till you come to the outer 
one, which is the most luminous. These are the appear- 
ances which present themselves under circumstances the 
most favourable for observations. It happens, however, 
that certain conditions of the utmosphere givo rise to the 
appearance of wliat are called sun- boils. This is a most 
serious evil in regard to taking the sun photographically, 
the quivering of the utmosphere destroying ihe character of 
the rays, and thus interfering with accuracy of representa- 
tion. It is, perhaps, not more than two or three times in 
the year that true observations can be taken. The spot 
represented in the drawing was observed and taken during 
seven or eight days in which time it had been going on 
revolving on its own uxis, and not going with the sun 
itself. What a wonderful thing that a spot of that kind, 
many thousand miles in diameter, can be going on as a 
great continent ! There are many other things about the 
sun equally wonderful, which men have learned to 
think of und imagine. Imagine ! No, it is something 
better than imagination. The poet never could have 
conjured up in his mind what we now soberly speak of as 
making part of the sun’s constitution and existence. It 
wanted reason to give us thoughts of tins kind. 


But our time is gone. Before you leave I want to sho w you 
a photograph of the moon ; for although I have been speak- 
ing of an eclipse of the sun you are still to understand that 
photography has advanced to far as to be able to give u* 
represental ions of our own satellite. We cannot show 
you the whole of the moon at once : but we can show you 
a picture of the moon os taken by Mr. De la Rue, not by hit 
hand, but by his mind, by means of photography ; and if 
you apply the stereoscope you will there see that glorious 
body — for glorious she is, though by no means to bt 
compared to the sun — as a perfect globe floating beauti- 
fully in space. You see here the most beautiful contrasts 
of light and shade, such as no ordinary picture could give 
and such as no imagination could supply. Here, I think, 
we must end our discourse. I hope you will accept what 
I have done to the best of my ability : and 1 am sure that 
wo shall unanimously join in thanking Mr. De la Rue for 
all,, that he has accomplished. 


SOCIETY OF ARTS. 

Wednesday, May j, 1S61. 

Peter Graham, Esq., Member of Council, in the Chair. 

Mr. Julius Dahi.kb read a short, hut on the whole, 
effective paper, at this Meeting of the Society, on “ Filtra- 
tion and Filtering Media,” of which we propose to sketch 
the more important points. 

As we all know, filters, in some form or other, haw 
been employed from a very early period, but the historical 
part of Mr. Dahlke’s pappr is very imperfect, and doe-* not 
present a good view of the progress of the ort of filtra ion, 
as it should have done, to carry out its title properly. 
Thus, while a casual mention was made by the Lecturer 
of the porous stone and earthenware filters of the ancient 
Egyptians and Chinese, the early Roman arrangement!- for 
this purpose were not even named, nor were the move 
recent processes of Peacock, Paul, Rummerhausen, Thom, 
Leloge, Sterling, Heart, Murray, &c., referred to in any 
way. As regards the scientific aspects ot filtration also, 
Mr. Dnhlke is equally deficient, hut as other parts of his 
paper are not without merit, we proceed to quote the 
same. 

“ During the past seventy years, gravel, sand, and char- 
coal, used as n mixture, have been the agents most in 
vogue amongst filter makers, nnd it is only lately that due 
attention has been paid to charcoal as the most efficient 
filtering medium. Its use is much more frequent now, 
because not only has it a powerful detergent effect, but it 
possesses also the peculiar advantage of not becoming foul, 
while it protects from decomposition other bodies iu con- 
act with it. 

“It has been often asked why animal charcoal is so 
effective ns a filtering medium? Some attribute this to the 
presence of so much carbon ; hut that this is an insufficient 
reason, is shown by tho fact that, although coke contains 
more carbon than sand, yet it is not superior os a filtering 
agent. 

" Animal charcoal filters about three and a-half times 
more rapidly than either coke or sand, while it is also 
greatly superior in this, that it removes many inorganic 
impurities held in solution, over which the former sub- 
stances exert no power. 

“ It appears that the more porosity a filtering medium 
possesses in itself, the more rapidly does it filter, and the 
greater is the effect it produces on the water. The latter 
will be still more decided when, with a greater porosity, 
peculiar substances are combined. 

“This leads me to believe that we may attribute the ex- 
traordinary filtering quality of animal charcoal to the fact 
that its principal component parts ure lime and carbon, so 
combined as to secure a wonderfully fine porosity. Vegetable 
charcoal, although very porous, aud containing far more 
carbon, lias less effect on water. 
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“I have observed that another substance, of which I shiill 
presently speak, and which (although of an entirely diffe- 
rent origin) possesses great similarity in this respect, may 
in many cases be successfully substituted for animal char- 
coal. Indeed, there are doubtless numerous substances 
and compounds which may be used with as great effect. 
Do we not see that Nature supplies the most beautiful 
■waters from limestone beds ? It is hardly necessary to say, 
could we but imitate her action, that we should be able to 
do more in this as well as in other things, but wc must 
content ourselves with as much success as our defective 
knowledge of her laws will permit us. 

" Although we know of powerful agents for the removal 
of different impurities from water, circumstances may 
and do interpose which render it extremely difhcult to 
obtain the medium in the requsite form for our purpose, 
and there is nothing yet discovered which will perfectly 
meet all the requirements of the case. Those who assert 
that it is possible to construct an apparatus to act as 
a universal filter for purifying any kind of water effectively 
whatever may be the impurities, remind me of the vendora 
of certain patent medicines, who vaunt their nostrums as 
capable of curing every disease. Their claims are about 
equally trustworthy. 

“ I should classify the art of filtration into three systems, 
viz. : — tst, where the action takes place simply on the 
surface of the filtering medium ; and, where the whole 
bulk of the filtering medium is calculated to operate on 
the water, and the detergent effect in its most delicate 
form may be produced ; and 3rd, where both of these 
systems are conjointly employed. 

“The first system requires a filtering medium of such a 
fine porosity that its pores must be smaller than the minute 
particles composing the impurities suspended in the water. 
Such an agent of course mustsooncr become clogged, than 
a filtering medium of coarser perosity, and which is meant 
to act with its whole bulk on the water. Hut both systems 
employed together may prove to be useful in several in- 
stances, as in the case of domestic filters. The greatest 
failing of these is that they must become clogged, and the 
more they are liablo to this, the more effectively they act. 
We often hear of self-clcansing domestic filters, but the 
fact is that no invention of the kind has been made yet, 
without involving complications too great for the purposes 
of ordinary domestic use. 

“ However, it is not difficult to make a filter for general 
domestic purposes — although the effective self-clcausing of 
such an apparatus is still a problem to be solved. 

“ If the filtering medium employed in this case be solid, 
and of a fine porosity in its upper part, the clogging im- 
purities will not only be retained on the surface, but may 
be easily removed by scraping ; and then, if the lower part 
of the filtering medium be prepared of a material capable 
of producing a detergent effect, it will act the more readily 
through not being interfered with by the rougher and 
clogging impurities. 

*• It should be remembered, too, that in most cases we 
have here only to deal with some rougher impurities which 
have found their way into the water on its passage from 
water works, or other source, to the top of the consumer. 

“ Being deeply interested in the subject of filtration, I 
have never omitted an opportunity of carefully inspecting 
those house-cisterns which came under my observation ; I 
have, however, seen but few to which the attention neces- 
sary to secure the due cleansing had been pail. Most of 
them were loaded with mud, and in some of them I actually 
noticed the growth of vegetation (fungi 1 ). I conclude, 
from my observations, that hardly one-fourth of the house- 
cisterns in London are in such a condition ns to afford the 
consumer a supply of wholesome water like that which 
flows from the main. 

“ The difficulty, or I may say the impossibility, of kcep- 
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ing water which is stored in cisterns entirely free from 
accidental contamination, should lead us to provide a 
domestic filter capable of removing chemical impurities, 
as, for example, any lead which may be held in solution ; 
in fact, the practice of filtering water preserved in cisterns 
and intended for domestic use cannot be too warmly re- 
commended. 

“ To remove lead from water, Professor Faraday recom- 
mends the practice of stirring up animal charcoal with the 
water so contaminated, the same being then allowed to 
settle. I have found, however, that, by using this material 
in a manner to be described hereafter, I never failed in 
producing the same effect by means of filtration. 

“ It is easy enough to purify small quantities of water, 
but the greater the quantity the greater are the difficulties 
of purification, especially when a certain chemical effect 
has to be produced. 

“ It will not be necessary for me to dwell upon the 
filtering processes required for large waterworks, as the 
supply is generally taken from such sources that the 
common sand filter-bed answers the purpose ; and where 
the water is too hard for domestic uses, the beautiful 
process of Dr. Clark will meet and remedy the evil. 

“ Experience shows that it is not prudent to adopt the 
same means of purification for every kind of water, and I 
should make a difference in the treatment of the water 
used for domestic nod that employed for manufacturing 
purposes. In the latter it will be oltcn of the greatest 
importance to have the water as pure as possible, whereas 
certain so-culled impurities in water may not be at all 
injurious to health. When wc consider that no one would 
cull human blood impure which contained 420 grains of 
saline matter per gallon, I do not know that wc arc 
justified (of course, speaking in relation to health) in 
calling water impure which contains small quantities of 
certain saline matters, particularly when wc have no 
medical evidence that the small portions of them drunk 
in such water ever did any harm. Besides which, it should 
be remarked that the quantity of lime and magnesian salts 
drunk in water must be greatly exceeded in amount by 
that which enters the system in the food.” 

Mr. Dahlkc liad better have omitted this last paragraph, 
his knowledge of our language not being sufficient to show 
him the true signification of the words 11 pure ” and 
“impure.” There are a good many substances essential 
to the legitimate composition of our bodies that cannot be 
considered other than “impurities,” if present in the 
water we drink ; there is, moreover, abundance of medical 
and social evidence that large quantities of lime aud saline 
matters in drinking water are productive of decidedly 
injurious- effects, especially upon the akin, kidneys, and 
digestive organs. 

Mr. Dahlke next said that “ too pure water is distaste- 
ful, aud unfit for drinking purposes,” citing an illustrative 
casj of Bome flat-tasting, remarkably pure water, which 
he had rendered more palatable by ad.iing to it “ some 
finely-dissolved organic impurities,” and then filtering 
through animal charcoal ! 

Our author prefers animal charcoal to nil other filtering 
media, and regrets that no practical method is yet known 
of moulding it into blocks without diminishing its powers. 
Charcoal, he said, as regards its filtering qualities, stands 
to coke ns 15 to 4, and all attempts at solidifying it by 
calcination with pitch, tar, &c., have failed in practice, 
owing to the glazing effects of the bitumen, which greatly 
impairs its action. 

Mr. Dahlkc’ s filter we shall shortly describe, ns it 
appears to possess certain advantages over others of the 
same class that render it well woithy of notice; after 
various trials he found that the residue, after distillation, 
of the well-known Torbane-hill mineral, with a small 
addition of fine clay, will, if saturated with fatty or oily 
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matter,* and calcined, furnish a very powerful filtering 
medium, capable of reducing the hardness of water, and 
removing its colour and odour. He also adds bone-dust 
both to improve the quality cf the “ filter-blocks,” and in 
order to regulate their degree of porosity with greater 
precision. AVo must now, however, permit Mr. Dahlke 
to describe his own filter more particularly : — 

“ Supposing 5000 gallons of water arc daily required to 
be purified, that the water supplied contains nine grains of 
organic matter per gallon, has a bad smell, and is of seven- 
teen degrees of hardness, I should employ an apparatus of 
which a woodcut is here given. 



“ The upper part is a tank made from slate, completely 
closed, and is divided into two compartments by means of 
a solid filter block with one inlet, and one outlet for each 
of them. The supply-pipe is provided with a three-way 
cock, k, which allows the necessary arrangement to be 
made for admitting the water to one compartment of the 
tank, and for causing it to pass into the other through the 
filter-block. If, for instance, it enters at a, it has to pass 
through n into b, flow off by »J, and through K and h into 
the second apparatus. 

"This tank, being only intended to free the water from 
the rougher and clogging impurities, its action is to be 
reversed as often as may appear necessary in order to 
remove the collected sediment. This is easily done by 
shutting off the supply-pipe for a, and opening that for n ; 
but before the water is allowed to enter the connecting 
pipe of the second apparatus, the accumulated impurities 
must be removed through the opening of the corresponding 
plug o, and, that it may flow off easily, the bottoms of the 
two compartments are inclined towards the plugs. 

‘‘The two walls of the tank which face the filtering 
medium, are so fixed, that they can be opened from time 
to time, in order that the surface of the filter may be 
scoured, it being of such a consistency that its surface can 
be easily abraded by rubbing with hard stone. 

* Wc would tuggut blood, or milk, as more likely to answer the 
purpose.— E d. 


“ The water is thus freed from its coarser organic impuri- 
ties, so far that they cannot possibly clog the second appa- 
ratus, which is thus retained almost entirely for chemical 
action on the water. It consists of a vessel which is also 
completely closed, with one inlet (w), and one outlet 
(s), divided from m to t, and fitted in the following manner : 
— p is a solid filter-block, cemented into the apparatus and 
covering the whole surface of the body q, thus forming 
the top part of this filter; it is of much finer porosity 
than the filtering-block in the tank, in order to separate 
the finer particles of organic matter from the water. The 
space q is filled up with coarse granular charcoal and a 
preparation of the Torbane-hill mineral spoken of, 
intended to operate upon the water so os to remove those 
matters held in solution, which impart colour, smell, and 
hardness, z is a solid filter-plate, of a more neutral 
character, also cemented into the vessel to hold together 
w ith p, the packing of the apparatus. 

“ The reason why the two materials which fill q are 
employed in a rather coarse grain, is, because the oxida- 
tion of several of the impurities taking place during the 
filtering process, will produce considerable quantities of 
gases which would soon accumulate in a finer medium 
and interfere with the rate of filtration, wherefore I rather 
prefer employing the mixture in a thicker layer. 

" The dimensions of the apparatus, and the different 
filtering media employed in this case, will be 3 feet square 
by 4. inches in thickness for the filter-block in the tank ; 
each compnrtment of Apparatus No. II. to be 18 inches 
high by 2 feet square (internal measure) ; its fittings are: 
the plate p, 3 inches thick, «, 2 feet, and z, 3 inches. 

“The first clogging in Apparatus No. II. will take place 
on the surface of F, which can be easily avoided by re- 
moving the corresponding cover of the vessel, and rubbing 
the surface of p with a piece of hard stone, to which it 
will slowly yield, and thus be easily freed from its clog- 
ging matters, which cannot penetrate into it, the porosity 
of the filtcr-eakc being too fine. 

“ The filter-block in the tank is so fixed that it can be 
taken out and replaced without much inconvenience, 
should it become worn out. 

“ The apparatus tints arranged is calculated for not less 
than 12 feet pressure, and its effect on such water as wc 
supposed to have for illustration will be as follows : — 
Organic impurities reduced to about half-a-grain per 
gallon, no trace of smell or colour remains, and its hard- 
ness is reduced to about 7 or 8 degrees. 

“ AVith regard to the continuance of the chemical eflect, 
I admit that this must have its limits ; however, from 
the fact that the rougher clogging impurities are so easily 
removed from the apparatus, and that the quantity of the 
inorganic impurities which will be absorbed must neces- 
sarily be comparatively small, a good portion of them 
escaping in the form of gas, I do not hesitate to assert that 
it can be successfully employed, for a considerable time, 
before the filtering agents get exhausted, and repacking is 
required. 

“ I do not believe it would be possible to work such a 
quantity of water so effectively and lastingly in such a 
small apparatus, if the whole of the filtering medium were 
to he used in a loose state, as its porosity in the latter case 
could not be condensed to the state ot fineness requires. 

“ This apparatus being only meant to serve for the 
special purpose I spoke of, it is obvious that it will have 
to be altered according to circumstances, both as regards 
the filtering agents to be employed, and its mechanical 
arrangements. 

“ If the quantity of water to be filtered be so gieat that 
a very large filter-bed is required, I prefer employing the 
preparation of the Torbane-hill mineral, as described, in a 
granular state, rather than sand ; for this reason, that it 
filters more than three times as quick, and is five times as 
light as the latter ; consequently a ton of it will, by a 
layer of equal thickness, filter about sixteen times the 
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quantity of water that a ton of sand would filter, with the 
advantage that the filtering would produce at the same 
time a greater decolorising effect and a considerable soften- 
ing of the water. A clogging from the precipitation of 
chalk is not likely to take pluce, as this substance is sepa- 
rated in a crystalline and granular state. Moreover, those 
particles of the material which become saturated with 
organic impurities may, through calcination, regain the 
greater part of their former efficiency.” 

Omitting the concluding paragraph of the Paper, which 
is unimportant, we have now to present to our readers the 
“ cream ” of the discussion which followed. 

Mr. Spencer rose first, to deliver a speech, of 
■which the chief object seemed to be, to lay claim to 
Mr. Dahlke's invention or application entirely. lie had 
broken open one of the filters in question, and found 
the filtering medium contained about ten per cent, of the 
magnetic oxide of iron, to which, he said, all its virtues 
were due. lie had determined (quantitatively r) the pre- 
sence of this substance by means of the magnet, and 
accused the Author of the paper of infringing his (Mr. 
Spencer’s) patent. 

Mr. Atkins set forth the merits of “ carbon” per te, as 
a filtering agent, of which he had manufactured some 
40,000 or 50,000 blocks, and proceeded to praise the 
Moulded Carbon Company and their manufactures in high 
terms. 

Dr. Waller Lewis bore testimony to the efficacy of 
the filter supplied by Mr. Dahlke to a very large public 
department, as to its powers of deodorising and decoloris- 
ing water. It was new to him to hear that too pure water 
was distasteful ; and he was afraid Mr. Dahlke was 
assuming an untenable position. He thought inhabitants 
of towns were no judges of water, as their palates were 
disorganised by the impure water supplied to them. lie 
had tasted the water of Lake Bala in North Wales, con- 
taining only 1} grains of mineral matter per gallon. 
Many persona did not like it at first, if they had been 
accustomed to London water. 

Mr. Fainter dwelt upon the good qualities of a mixture 
of silica and carbon, and of the balls of the Moulded 
Carbon Company. These halls were cleaned by blowing 
air through them — a superior plan to that of Mr. Dahlke, 
lie thought. 

Mr. Danchki.l preferred animal charcoal to anything 
else, and had abandoned all other filtering media. 

Mr. Wentworth Scott said he had been called upon to 
make various experiments upon the relative merits of 
animal charcoal and prepared carbons of several kinds, 
ns regards their power of absorbing organic matter, which 
resulted in favour of the first-named substance. The 
Moulded Carbon Company’s balls were subject to the 
defect of having in many cases their central cavity greatly 
on one side, thereby modifying their action injuriously. 
He recommended the platinising of the balls— a simple 
process— for waters containing much organic matter. 

Mr. Morgan remarked that the public were the best 
judges of filters in the end. He regretted that scientific 
discussions were so frequently sullied by personalities, and 
commented severely, but justly, upen Mr. Spencer’s speech. 

After a brief reply from Mr. Dahi.kk, a vote of thanks 
was passed to him, on the motion of the Chairman, for his 
Paper, and the meeting then adjourned. 


NOTICES OP BOOKS. 


Elements of Agricultural Chemistry. By Thomas Ander- 
son, M.D., F.R.S.E., F.C.S., Professor of Chemistry 
in the University of Glasgow. Edinburgh : A. and C. 
Black. 1861. 

In many respects this is an admirable manual for the 
attentive study of the farmer. It contains a full and fair 


account of the relation of chemistry to agriculture, telling 
us what advantages the latter may reasonably expect from 
the fonner, and what it may not. The reader is gradually 
introduced, by easy stages, to such technicalities as are 
necessarily involved in the subject,— for the Author writes 
for those who are unacquainted even with the elementary 
facts of chemical science. 

The book opens with an account of the constituents, 
organic and inorganic, of plants. The proximate vegetable 
and animal constituents, and the processes whereby these 
are originated by organic action on the soil and air, are 
described. Tho chapter on the General Principles of 
Manuring is crowded with facts, accurately but cautiously 
given. The distinctions mude between special and general 
manures are remarkably sound. The following are the 
titles of the remaining chapters of the volume : — The 
Composition and Properties of Farm-yard and Liquid 
Manures — of Vegetable Manures— of Animal Manures — 
and of Mineral Manures — The Valuation of Manures — 
The Rotation of Crops— and the Feeding of Farm-Stock. 
Almost every page gives evidence of Dr. Anderson's large 
experience as a practical agricultural chemist. His views 
on the various controversies connected with this important 
branch of practical science are temperately expressed, and 
supported by a large number of well-contrived experi- 
ments. 

The book, for the most part, is clearly written. Occa- 
sionally, however, we meet with ungrammatical or awkward 
constructions in it, which detract from its general literary 
excellence. 


CORRESPONDENCE. 


Dead Black for Metal Work. 

To the Editor of the Chemical News. 

Sir, — You would be doing a good many Riflemen a 
j service if you would inform us of the best method of stain - 
j ng the sights of our rifles black. These sights arc black 
when new, but after a little wear become bright and it is 
1 then difficult when the sun shines upon them to lake so 
correct an aim. Some persons rub a little Prussian blue 
on them, but this is a dirty plan, and rubs off on our 
hands and clothes. Some method of giving them a 
permanent dead black stain would be the tiling. 

I am, &c. 

A It IE LEMAN. 


Chemical Notices from Foreign Sources. 

1. MINERAL CnEMISTRT. 

Trunoformiitlon of .Vitrutei Into Vlmaten. — 

M. Paul Thcnard put some solution of glucose and some 
nitrate of baryta into a tube and heated them to 200^. 
lie obtained thereby a colourless liquid and a white 
powder, which, when exposed to the air, browned and 
blackened or took the colour of the ulmic compounds. 
This seemed in contradiction to the already known fact 
that in the soil ulniates arc converted into nitrates. But 
a further investigation has convinced M. Thdnard that 
both processes go on simultaneously in the earth. That 
on the surface of the ground ulniates are converted into 
nitrates, and in the subsoil nitrates are changed into 
ulmates. Iron, according to the author, appears to be the 
carrier of the oxygen, which effects the transformation. 

Comparative Action of Xltrute* and Ammonia 
on Vegetation. — We may here quote the results of 
some experiments by Ville ( Comptes- Hendus, t. li. p. 874), 
which go to prove that nitrate of potash has a much 
greater influence on the growth of plants than ammonia — 
that in fact tho nitrogen of nitrates is much more 
assimilable than the nitrogen of ammonia. x 
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its power of neutralising this extraneous acid, and in con- 
sequence restoring the natural colour of the litmus. 

In carrying out some experiments, a short time since, 
for the purpose of observing critically the reactions 
afforded by the carbonates of lime, baryta, and magnesia, 
when dissolved in water impregnated with carbonic acid, 
the distinctions between the metals of the alkali group 
and those just now enumerated, appeared very decisive. 
When carefully prepared turmeric paper was the test em- 
ployed, it was found that whilst very small proportions of 
the alkaline carbonates were readily detected, no direct 
nction was apparent with pure solutions of the carbonates 
of the alkaline earths. When reddened litmus paper was 
the test used, it was found to bo equally affected (restored 
to blue) by all the carbonates indiscriminately. 

With this distinction clearly in view, I have frequently 
employed turmeric paper as 'a test for the prescnco of 
alkaline enrbonates in natural waters. Many samples 
have not afforded the slightest indication. Artesian well- 
waters from different parts of London havo all furnished 
direct proof of the existence of an alkalino carbonate 
among their soluble constituents. The sample of water 
from the coal strata under Bradford Moor, described by 
Mr. Abel, 1 possessed in a high degree this alkaline 
property, evidenced by turmeric, and easily accounted for 
by its containing no less than 43-5 grains of bicarbonate 

. — 1 am, &c. 


of soda in the gallon of water 
Woolwich, May t} 


John Spii-lbr. 


MISCELLANEOUS. 


tonvernarloiio at the Nociety of Arts The 

Members of the Society of Arts held their first Conversa- 
zione this Session at »he Society’s House, Adelplii, on the 
evening of May 4th. A number of interesting objects were 
exhibited, including the spectrum apparatus of Bunsen 
and Kirchhoff, a* manufactured by Mr. Ladd, Wcnham's 
binocular mictoseopc, by Messrs. Smith, Beck, and Beck, 
Messrs. Powell and Elund, and Mr. Baker ; Abel’s new 
mine or cannon fuses, some specimens of gutta-percha 
and varnishes, Indian “ talc ” (Mica), paintings, &c., &e. 
The " Exhibition of Becent Inventions r ’ was also thrown 
open, and ;n the great room u miscellaneous scries of 
transparent photographs were projected on to a large 
screen by means of the oxy-hydrogen light, by Mr. C. 
Jones. The scenes in Egypt and Italy were specially 
interesting, and the latter included a good portrait of 
Garibaldi (described as a “party” everyone would 
recognise) entirely spoilt by the colouring. The evening 
passed off in a manner which must have proved Tery satis- 
factory both to the Council, and to tho large assemblage 
which responded to their invitation. 


XlM» 


*.« ice»*or age Work*.— With regard 

the cost of deodorising the sewer water at Leicester, os t 
facts connected therewith have been occasionally mi 
apprehended or misrepresented, the following informal* 
may not bo considered misplaced in a report of tl 
nature. The works erected there by a private compa! 
having failed to yield any remuneration, owing to the fa 
that the great dilution of sewage rendered the proportii 
of fertilising matter precipitated therefrom too small to 1 
of appreciable value, they were (according to a stipulate 
in the original agreement) handed over to the Tov 
Council of the borough, who have been in possession < 
and have carried them on for above twelve months. It 
not generally understood that these works consist of tv 
' !*'? f ^0 pumping engines employed for tl 
purpose of lifting the water at the artificial outfall of tl 
mam sewer, wh ich was made considerably lower than tl 
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natural one, which latter was at too high a level to alia* 
of the complete drainage of the lower portion* of lie 
borough, and recourso was had to this plan of anaitifoa! 
outfall, because it was cheaper than the construction of 1 
natural outfall sewer would have been, which (owing to 
the nature of the locality) it would have been neccatn 
to carry many miles below the borough, in order to rrari 
a level low enough to create a sufficiently rapid current it 
tho main sewers, but this plan was not finally detenniai 
upon without a thorough investigation of its merits, ud 
tho result has j ustified its adoption. The second tart 
consists of the deodorising tanks and machinery. The 
actual cost of the disinfecting process carried on at that 
works during the twelve months ending November, 1I59, 
was as follows : — The quantity of sewer water deodoriitd 
being 1,061,757,400 gallons, or 4,740,000 tons, equal to 
4,908,920 gallons per twenty-four hours, or 41) galtes 
per diem per head of the population. The quantity of 
slacked chalk lime used was 580 tons, which cost £369 1 j*. 
Tho cost of labour in slacking and mixing the lint 
amounted to £78. The coals consumed by a small stnus 
engine for working the agitators, and raising the preci- 
pitated matter from the bottom of the tanks, amounted to 
seventy-threo tons, and cost £25 us. ; and the ccst of 
labour for working the engine, attending to the tanks nd 
machinery, and for attending to and storing the masoie 
or precipitate was £76 14s., making a total of £550, which 
is equal to a cost of less than twopence per annum per 
individual, or twopence for every 16,000 gallons of »**» 
water deodorised. These works have now been it 
efficient daily and continuous operation for the last tit 
years, during which period all tho sewer water from the 
borough has been thoroughly disinfected and rendered in- 
noxious before it has been permitted to flow into the river 
Soar ; and to those who can recollect tho condition of the 
Soar at the North Bridge, above and below, in fdnwt 
years, it will perhaps appear a desideratum that was worth 
paying for to obtain. These works, although commer- 
cially a failure, for lire reason before given, have bam 
most successful as a sanitary measure, and although the 
gentlemen who expended large sums in the solution of 
this important question have been great pecuniary loser*, 
nevertheless, the borough of Leicester has derived peat 
benefit from their operations ; and I believe it is an un* 
disputed fact that the sewerage of the borough has been 
more completely and economically effected than in any 
other town in England. — Tho*. WicktUtd, C.E. 


ANSWERS TO CORRESPONDENTS. 


*.* In publishing letter* fhnu our Correspondents we do nettlsrri'T 

adopt tho views of tho writer*. Our intention to giro both 
question will frequently oblige us to publish opinions with wUca vc 
do not agroo. 


*' Magenta Pi*.— Cotton without a Mordant writes as follo w 
reading tho Cmaucai. Nirws for April 17, 1861, I find a letter 
' ' Sharp, Leeds," saying that Magcu ta cannot bo dyed on cothc * 1 “*" 
a mordant ; but I beg to say that bo Is labouring under a nu»U*ft 
I havo for tho laal three or four month* both dyed it in the 
hank and in tho cotton warp, without a mordant, and I cm gti . 
far tho better colour without, than with any mordant 

Green Extract. — 1. There is no proximate principle In 
may be separated from it and be used to induce fermentation- * 
globules arc necessary for this purpose. x. The crystals shouia 
examined— ore they organic or inorganic, acid, basic, or neutral . 

Ammonia wilt be answered in a subsequent number. 

O.K. — I. Wo think it is uniformly distributed. 1. It ha' only ” 
proved in a fow instances. 5. In ordinary analysis it would be 
looked. 4. It could only bo proved by searching Chemical -V 
Perhaps wo could assist you butter if you were to communx*** 
privately with us. 

A Betbtcribcr . — Papers on the subject are to be mot wj*b 
recent volumes or the Philosophical Magazine. N® o >e 
account Is to bo met with. Your coil cannot be modified. It 
used as it is, but it .will only produce a few of the otf«« 
limited extent. 
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SPARKS & SON, 


INVESTORS OP THE 


INDIA - RUBBER URINALS 


Male and female Railway Travellers, Invalids, 
and Children. 

These Urinals aro made on the moat approved principles, and an are 
fitted with tho recently -In vented valve, which will not allow any return of 
water by the upper pait, by being placed In any position, and from their 
Improved construction, are better than any similar articles at present In use. 

A liberal discount to tbo Medical Profession. Descriptive Circulars and 
Lists of Price* sent per post. 

Hospitals, Infirmaries, and Unions supplied on tho boat terms with every 
article for the use of tho sick and invalided. 

SPARKS AND SON, 

Paticxt StTROK-ju. Truss and Ban'daok Makers, 

58, CONDUIT STREET, NEW BOND STREET, LONDON. 



Just 

pu MUshcd, 


SRTUU 


ONTHETEETH 


ESTABLISHED 1810. 


Post free 
far 8 Stemjta, 


rpHE Wonderful Sum*, of M Mm. GABRIEL'S PATENTED INVEN- 

A TION imparalSelod in Mechanical Dentistry, the nmarksbls shnylleity -if arrangement, 
together with the sstsaordiasrr amount of ootnfovt snjoyed by the wearer, as well as thu perfectly 
Iqdestmctibic nature and parity of the material* employed, have produced the usual results in 
such cosea— certain persons, tumble to adopt Mossra. Gabriel's improvement s, have imitated 
their arivortiaometitji so aa to lead the public to behuve they aro authorised to do so. Messrs. 
Gabriel, therefore, fuel it toouabent oa them to ctuUott their patients that ( heir inventions 
con only be obtained at thair Advertised fetabtobtneabt, aa u&ler, aud that they trill not bo 
responsible for any that are not so obtained. 

T he treatise, Gabriel on the “ loss and only effectual 

MODE of RESTORING the TEETH ; " explains thair Patented Bystem of Supplying 
Artificial Teeth, with tlesdWo Coralite Ginn* as a base. The extraordinary advantage* 
obtained by Gabriel's system are a perfect Sot of Teeth, adapted with tire utmost accuracy by 
a visit of ss hour, without aoy operation, and without t he turn of springs, wires, or any metals. 
Sharp rsittes avoided, and an amount of suction or adhesion perfectly astonishing obtained ; 
while their sooeotal* guaranteed in the most difficultcaseseven when other methods have failed. 
They are not sffeete 1 by tho ordinary changes of the mouth, or even the loss of Teeth (if atiy 
MOwteX thus dkpendog with the further ferries* of the Dentist. The beat materials, whL-h are 
warranted » remain pure and sweet, only employed, white tho expense is even Isas than half 
tho ordinary cost. Reference* to patients and tostimonrsls may toe seen. 

Inspection by the Medical Prcfeorirm, and all iatorestwi, is particularly requested by 
Messrs. GABRIEL, Dentists to the Prince d’Ottajana. 

Established 1816, See Diploma. 

2, HARLEY STREET, CAVENDISH SQUARE; and 31, LUDGATE HILL, City. 
AMERICAN MINERAL TEETH from Four to Seven and Ton Guineas per Set. 

Best in Europe ; Warranted. 

MVERPOOL-m, DUKE STREET. BIRMINGHAM— 65, NEW STREET. 


THE PATENT MICA LETTERS, 

FOR FIXING EXTERNALLY ON SHOTS, WINDOWS, LAMPS. LANTERNS, Ac. 
ADVERTISING AND INDICATING, BY DAY OR NIGHT, 
Illuminated, in Gold, or in Silccr. 

THET ARB TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL. 

Do not Fall off', and llequire no Cleaning. 

PLAIN LETTERS, Egyptian and Roman, 2d. per inch in Colours. 

i> (i „ 3d. per inch in Burnished Gold. 

ORNAMENTAL LETTERS .... Various Prices, 

Prospectuses Dree, per Post. 

SQUIRE & C O., 62, KING WILLIAM STREET, LONDON BRIDGE 

JOHN CL I FP & . 0 O . 

(late Stephen Green Sc Co.) 

Manufacturing Chemists* Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 



JOHN DAVIS, 

19, PERCIVAL STREET, CLEUKENWELL, 
LONDON, EX’. 


D 


applied to her Majo-ty'# Regimental Stores, 
>bo used with all kimUof Stump*, Steel pens. 


IE SINKER, Seal Engnvm, 

Metal Stamper, and Manufacturer of 
Metal Labels for Patent and other Article*, 
and every description of EMHOS8INQ, COPY- 
ING. and PIERCING PRESSES, STAMPS, 
PUNCHES, PRESS TOOLS, ho. Crests en- 
graved on Kings or Seals in the first stylo, 
prico 8*. oach. 

DAVIS'S PATENT ‘‘SELF-INKING ” 
PRINTING PRESSES, for Prescription 
Wrapt>cre. Ac. A Iovor Embossing Press and 
Dio Complete, 13s. linen Stamping Ink, as 

si ' 

Ac, A sample bottle for 0 stamps. 

*»* Price lists Pros per Post. 

G l e n f Ield patent 

hTARCn 

USED IN THE ROYAL LAUNDRY. 
THE LADIES are respectfully informed that 
thia Starch U 

EXCLUSIVELY USED IN THE ROYAL 
LAUNDRY. 

aud IIkr Majkstv's Lai'noress says, 
that although she has tried 
Winters*, I tier, and other Powder 
Starches, 

sho has found nono of them equal to the 
GLEN FI ELD, which is 
THE FINEST STARCH SHE EVER USED. 
WOTHERSPOON and CO., Gr-xsoow and 
London. 


BHASSFOUNDEH8, 

ENGINEERS, REFINERS, Ac. 

The PATENT PLUM- 
BAGO CRUCIBLE COM- 
PANY call the attention of 
all users and shippers of 
melting jiots to the GREAT 
SUPKRIOKITY of the 
PATENT CRUCIBLES, 
which have been used 
during the last three year* 
by some of tho largest 
inciter* In England aud 
abroad. In addition to 
their capabilities of melt- 
ing an average of from S3 to 40 pourings, they 
arc unaffected by ehaugo of temperature, 
never crack, but can he used till worn out, 
requiring only one annealing for several davs’ 



work, and become heated much more rapidly 

reby a 

HAVING of more than FIFTY PER CENT, in 


than ordinary pot*, effecting thcreii 


time, labour, fuel, and waste. Tho Patent 
Plumbago Crucible Company also manufac- 
ture and import clay crucibles, monies, 
portable furnaces, sublimate pans and covers, 
glass pot*, all descriptions of fire-standing 
goods, and every requisite for tho A»-ayor 
and Dentist. 

For List*, Testimonials, Ac. apply at 
Battersea Works, Ismdon, 8. W. 

PATENTa 

M R, VAUGHAN, Memb. 

8oc. Arts, British and Foreign PATENT 
AGENT. 15, Southampton Buildings, Chancer 
fane, W.C., gives special attention to lnven* 
tiousconnocied with < h».mistrt, M ktai.i.uiuit, 
and Mraiso. Provisional Protection for Six 
Months, £6 Os. to £8 8s. 

A Guide to Invtntort Free by Post. 
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CimnrAL New* 

May 24, lWf. 


DR. IIASSALL'S REPORT 

ON TUB 

MUSTARDS MANUFACTURED 

BT 

EVANS. LEWIS, & CO., OF WORCESTER. 


" I havo very carefully Analysed, both 
Microscopically and Chemically, the four 
qualities of Mustard manufactured by Messrs. 
Evan., Lewis, and Co., and marked reflec- 
tively, A, B, C, mid D. 

“ The result of tho examination of the 
sample* is most satisfactory. It is not long 
since It was affirmed that imre Mustard could 
not bo mado, and that, if made, tho public 
wou-'d not use It. Ttie case is now altered, 
and the timo is not Tory distant, when tho 
pure article will supersede tho com|>oiinds 
now so generally sold os Mustard, hut which 
ofton possess scarcolv any of tho pro|iortloe, 
or even the taste of bustard. 

•• ARTHUR HILL BA8SALL, M.D. Lond.," 
Analyst of tho Lancet Sanitary Com- 
mission. Author of “ Food and its 
Adulteration,” “ Adulterations De- 
tected," und other Works. 

London, October 31, 1809. 

OPINION OF 

SIR CHARLES HASTINGS, M.P., D.C.L. 

"The jmTo Mustards now produced by 
Messrs. Evans, Lewis, and Co., of this city, 
have been submitted for my opinion of their 
gonuine quality, togothcr with the re]iort of 
a careful Analysis to which they have boon 
subjected by I)r. Hassall ; ami I feel confi- 
dence in expressing a decided opinion of the 
correctness of that Analysis. I can, there- 
fore, congratulate the Profession and the 
general public, by whom it is used, on having 
within their reach so important au article for 


medicinal and culinary purposes a« Mustards, 
entirely free from the Irritating qualities of 
capsicums, or any other objectionable atitnu- 
" CHARLES HASTTNOS." 
Member of General Council of Medical 
Education ; Senior Physician to the 
Worcester General Infirmary ; Presi- 
dent of the Couudl of the British 
Medical Association. 

“Worcester, January 1, 1881. 

“ Wcstbournc Park. Bayawntcr, London, W. 

April It. 1861. 

"The importance of really 'genuine, unadnl- 
■ terated Mustard, for culinary purjioseK, or as 
a safe and simple vesicant, con hardly be 
over estimated ; but until very recently, pure 
Mustard has been nearly unknown in London. 

1 In my recent paper ” On Food and its Adul- 
terations, and the Methods of Detecting them” 
(Vido Journal or the Society or Arts, Feb. 
1. and Chemical News, Feb. 6, 1861), 1 stated 
that the article in question was never sold 
pure. This observation, however, must now 
bo slightly modified, as within tho last few 
months Messrs. Evans, Ixjwis, and Co. have 
introduced to Londoners four qualities of 
good and geuuino Mustard, of which A and B 
are perfectly pure, while C and D are merely 
coloured with a minute projiortion of tur- 
meric 

“WENTWORTH LA8CELLES 8COTT.” 
Chemical anil Microscopical Analyst, 
Member and Medallist of the Society of 
Arts, Ac., Ac. 



rpHOMAS CROOER’S NEW PATENT ABOLIAN HARPS fill produce 

-1. Music In tho Garden, Conservatory, Summer House, Ac., without a Porformer. 

These Instruments merely require placing on a Table or Stand, or on tho Window-Ledge, 
and the draught |uu«lr.g through will bring forth tho most melodious sounds ever heard ; at a 
short distance the tones are truly dolightful ; and what renders it more amusing is, that any- 
one not being nwsro of its position, cannot trace from whence It proceeds ; the eflect is so 
peculiar, it seems to be in every direction at once. All persons are snro to bo surprised and 
dollghted with tho romantic effect. Prices 14s., 16s., 18s., 20s., 22s., 21s., 28s., 82s., and 80s., 
according to finish. 

THOMAS CROOER’S new PATENT EDUCATIONAL TRANSPOSING METALLIC 
HARMON1CON. 


For further information and Illustrations, soo T. Cmgcr’s I’rico List for Musical Instruments 
of every description, with Testimonials from Eminent Musicians, which will bo forwarded Poet 
Free (with pleasuro), from the Manufactory, 

483, OXFORD STREET, Four Doors East of Muaoum Street, London, W.C. 


L. O E R T L I N G, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully informs his friends that ho has ontored into Partnership with Mr. Edward W. 
Ladd, of No. 1, Old Jewry, Bullion Balance Maker to tlm Bank of England, and Hydrometer 
Maker to tho Honourable Board of Inland Revenue, nnd that in future, tho business will 
bo conducted under tbo Firm of 

LADD AND OERTLINQ, 

at No. 19 2, BISHOPSGATE STREET, E.C., 

whore tho BALANCE DEPARTMENT will still be under tho special Superintendence of 

L. OERTLINQ. 


f\ANIEL JUDSON & SON, 

XJ Dry-salter*. 10, Scott’s-yard. Bush- 
ane, E.C. Ryewood nnd Drug Mills. No. 
67 * , Bermondsey Street, London . Dyewoods, 
Tanneries, Farinas, Chomicals, Acids, Extracts 
of I)yos. fcc., Am. 


A CHEMIST, ago 33, desires an I 

ENGAGEMENT in a Chemical Factory 
or Pharmaceutical Laboratory. First-class 
reference can be given. Address, 1007, 
Ismdnu and Provincial General Agency, 21, I 
Abchurch Lane, E.C. 



»v nr.R majesty’s letters patent. 

CON 0 VS FLUID contains nascent Oxygn, 
Nature’s true and only Purifying Agent, in- 
stantly removes all offensive smells, render, 
impure water fresh ; and the air pure ; wtrn 
1 diluted for uso. is of a beautiful rosecolocr. 
not soiling tho finest linen ; it is harmless and 
particularly adapted for toilet uso : being both 
refreshing and exhilarating. The Medical 
Profession lrnve expressed their unquali£ed 
approbation of its merits. One gallon sake* 
2'>0 gallons adapted for uso. The cooling, 
healing, gently stimulating, and invigorate .- 
I properties of this fluid, render it, wire 
diluted, a lotion possessing jiecullar and valn- 
ablo characteristics, whether for bathing the 
j body of invalids, incorporating in poultices. 

' washing, nnd healing wounds, or for general 
pur] msec of nhlution whet, in health. Patr> 
nised by the Board of Health and most rtiblie 
departments, Hospitals. Schools, and adopted 
; by the India Council in preference to all other 
, disinfectants. 

In Bottles, Green, 6d., Is., and 2s. Crimscc, 
stronger and purer. Is., 2s., and 4s. 

CON D VS PATENT HEALTH POWDER 
also contains nascent oxygen, is od> urlem, 
and destroys all smells. Sold in Bottles, la, 
Is. Gd., and 3s. ; and in casks, 1 cwt, 36s 
CO SPY'S PATENT OZONISED WATER 
for tho bath and toilet, removes impure and 
foreign tastes, and odours from the mouth, 
strengthen* the gums, is anti -septic, and is 
in a high degree adapted for purifying the 
mouth, lor preserving tho teeth, ard for the 
immersion of artificial teeth. It purifies and 
softens tho skin, id lays irritation, remove* 
secretions, stimulates and promotes the 
healthy action of ttic akin, and tends gene- 
rally to tho creation and preservation of a 
healthy state of the body. In stoppered hot- 
tic, 2*.. double size, 3*. 6d. 

Liquor Potoisio Pcnnanganati* Pur ; 
(Condy) gr. ij. sd Ji 
Liquor Calcis Pennangnnatia Pur : 
(Condy) gr. (j. ad JI 
Liquor Magncsiiu Pcrmaugnuatis Pur: 
(Condy) gr. ij. ad Ji 

The above solutions of pure pennanganatis 
are prcimred for internal or external uso Anti- 
septic and Tonic. 

Internally. — Dose from ten drops to a drachm 
in half a-pint of pure water. 

Externally — A* a lotion or gargle, from one to 
four drachms In balf-a-puit of pure water. 
WHOLESALE AGENTS -J. Bell and Co. 
338. Oxford Street ; Squlte, 277, Oxford 
Street ; Savory nnd Moore, Bond Street ; 
Moreon, Southampton Row ; Butler and 
Criapo, 4, Cheapside ; W. Horn and Co.. 48, 
Minories ; T. .standring. Manchester: Jcwv- 
luiry and Brown, Manchester ; Butterfield, 
Clarke, nnd Co., York : Smoeton and Son. 
Leeds ; Reinhardt anil Son. Leeds ; Harvey 
and Reynolds. Ixieds ; H. B. Brady. Newcastle ,’ 
Grattan snd Co., Belfast; Butler. Sark villa 
Street, Dublin : J. Robertson and Co , Edin- 
burgh ; J. Mackav, Edinburgh; the Apothe- 
caries' Co., Glasgow ; and all first class 
Druggists. 


WOOD E N G R A V I N G — 

T V C. STEVENS, of 49. ESSEX STREET, 
STRAND, W.C.. undcitakca tho Preparation 
of Illustrated Catalogues and Circulars for 
Mathematical, Surgical, anil Philosophical Im- 
plement Maker*, Truss Makers. Optician*. 
Engineers. Agricultural Implement .Maker*. 
Ironmonger*, Birmingham and Sheffield 
Warehousemen, nnd Other kinds of Wood 
Engraving ; and from considerable experience 
in Illustrating Mechanical and Surgical 
Journals, can ensure accuracy of detail both 
Iti the Dmwing and Engraving This is 
secured by employing Professional Draughts- 
men in tho pre|>aration of the Drawings on 
tho Wood Blocks. 

Estimates* Furnished. 
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CROOKES’ SPECTRUM APPARATUS. 


TTORNE and THORNTHWAITE bog to Infonn the Scientific Public that thoy now Manu- 
facture tho abovo Apparatus, of first-rate quality. 

1’ricOH, £5 5*. each, or with Aplanatic Eyopieco, £6 Go., ditto, with Micromotor Kyo-picco 
and Tangent Screw to shut, £10 10s. 

nORNK and THORNTHWAITE, 121, 122, und 123, Newgate Street, London, B.C. 


Juat published, in 1 vol., 8vo, of nearly 1000 closely printed I ages, and 10 Plates, 
price, coloured, 50s., plain, 30s. 

A HISTORY OF INFUSORIA, 

MCLODIXO 

THE DESMIDIACE^E AND DIATOMACE.E, BRITISH AND 

FOREIGN, 

BY 

ANDREW PRITCHARD, ESQ., M.R.I. 

Author of tho " Microscopic Cabinet," Ac. 

Tho Fourth Edition enlarged and revised by J. T. ARLIDGB, M.H., II. A. London, 
WILLIAM ARCHER. Esq.; JOHN IIALKS, M.R.C.8.L. ; Professor W. C. WILLIAMSON, 
Esq., F.R.8. ; a d the Atrrnoiu 

This work la dovotod to n History— basc»I upon tho researches of Itritisli and Foreign 
Naturalists — of each group of organisms eomprinoil by Ehrenlierg under the term /n/gaortq, 
including tbo Dcsmldiaccn', Diutomucetu, Phytozoo, Protozoa, Rotatoria, and Tanlignvla. This 
Ls followed by a systematic description of tile several Families, Groom, nnd nil tho known 
Species, recent and fossil. Tho present edition has been greatly enlarged And is illustrated 
by nearly 2000 magnified figures. Tbo Now Pintos on Diatoinacoii! are by Tuflen West, F.L.S. 

To the Geologist and Microscopic Observer this work siiccially address- oh itself, as a practical 
manual of tho present stale of our knowledge of the multitude of Invisible forms of life, above 
named, not to lie found in a ainglo volume, or in any ono language. 

LONDON : WHITTAKER AND CO., AVE MARIA LANE. 
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N aphthaline, naphtha, 

NITRO Do., ANILINE, and other Tar- 

B noducts, may lie had in any quantity at R. 

OLLIDAY’8 Tar Works. Huddersfield, or 
Warehouse, 128, Ilolborn Hill, London. 


D aniel judson & son, 

Dry saltors, 10, Soott’s-ynrd. Uush- 
lano, K.C. Dyowood nnd Drug Milts, No. 
67 a, Bermondsey Street, London. Dycwoods, 
Tanneries. Farina), Cbomlcals, Acids, Extracts 
of Dyes, Ac., Ac. 


WATER-GLASS, or SOLUBLE 

If SILICATES of Soda and Potash, in 
largo or small quantities, and oithor solid or 
in solution, at ROBERT RUMNEVS Ardwlck 
Chemical Works, Manchester. 


WANTED, a CHEMIST, prncti- 

T V call}' acquainted with tho making of 
NITRO-BEXZOLK, ANILINE, A<\ Address 
to A., at Mr. David Green's, Boar Llino, 
Leeds. 


A CHEMIST, ago 33, desires an 

ENGAGEMENT in a Chemical Factory 
or Pharmaceutical Laboratory. First-class 
reference can bo given. Address. 1007, 
Londou and Provincial General Agency, 21, 
Abcliurch Lauo, E.O. 


pIIEMICAL ASSISTANCE.— A 

V ! German who speak* English tluontly, 
wishes for an ENGAGEMENT cither as 
Chemist in a Manufactory, or as Demon- 
strator or Assistant in a LaliomU ry. He 
is a pupil of Bunsen and WOlilar. has had 
Six yoare.' Kx|>oricnco, and is at present 
Assistant to the Professor of Chomistry in 
Oxford. Being disengaged for two months 
from tbo middlo of July, ho might accept a 
temporary engagement. Satisfactory re- 
ferences can ho given. Address, U. S., Park 
Cottago, St. Giles's, Oxford. 


rpiIE Proprietors of certain large 
_L Iron-Stone Workings in the North of 
England, wish to engage tho services of a 
good ANALYTICAL CHEMIST. Ho will Iks 
required to resido near tho woiks. Salary 
not to exceed £150 per annum. Addruss, 
A. C. 8 ., Bacon's Hotel, Great Queen Street, 
Lincoln's Inn Fields, London, W.C. 


P RACTICAL CIIEMI8TKY.— 

Mr. HENRY MATTHEWS, F.C.S., Is 
prepared to Rive Instruction in every branch 
of Practical Chemistry, particularly in its 
application to Medicine, Agriculture and 
Commerce. For particulars and prospectuses 
apply to Mr. Henry Matthews, at tho 
Laboratory, 30, Gower 8trcot, Bodforel ‘ 
Square, W.C. 

I ECTURES on CHEMISTRY.— 

l.J Dr. WOOD, Analytical and Consulting 
Chemist, having imd great cxporlemo in 
delivering LECTURES, is open to ENGAGE- 
MENTS for Schools or Institutions iu Town 
or Country. Evening Cla-ses no*, objected to. 
Full particulars oil application at tlio 
Chemical Laboratory, 123, Lower Thames 
Street, K.C. 


AGENTS roR tiik CHEMICAL NEWS.— New York, Buill^re Brothers, 4 -(0, Brevulway ; San Francisco, H. P. Wakcleo, Sutton Street; 
Paris, G. Fowlor, English Bookseller, 27‘J, Rue St. Honors (near the Madeleine), 

Registered for Transmission Abroad. 
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T homas croger ’8 new patent jeolian harps viii produce 

Music In tho Gordon, Conservatory, Mummer Bouse, 4 c., without a Performer. 

Then* Instruments merely roquira placing on a Table or Miami, or on ilia Window-Ledge, 
and tho draught passing through will lirlng forth tho most melodious sounds over heard ; at a 
short distance tho tones are truly delightful ; and wlmt routers it more amuaiug is, that any 
one not being aware of its position, cununt tmeo from whence it proceeds; the cftoct is so 
peculiar. it w-oms to be in every direction at once. All persons are sure to he surprised and 
delighted with tho romantic offcct. Prices Us., 1C»., 18s., 20s., 22s., 2ts., 28s., 32s., ajid 36s., 
according to finish. 

THOMAS C ROGER’S uew PATENT EDUCATIONAL TRANSPOSING METALLIC 
HARMON ICON. 

For further information and Illustrations, see T. Cioger’s Price List for Musical Instruments 
of every duscription, with Testimonials from Eminent Musicians, which will be forwarded Post 
Freo (with pleasure), from the Manufactory, 

483, OXFORD STREET, Four Doors East of Museum Street, London, W.C. 


L. OERTLING, 

CHEMICAL AND ASSAY BALANCE 
MANUFACTURER, 

Respectfully informs his friends that ho has entered Into Partnership with Mr. Edward W 
La-id, of No. 1, Old Jewry, Jiulliou BrUiuico Maker to tho Rank of England, and Hydrometer 
Maker to tho Honourable Board of Inland Revenue, autl that in future, tho business will 
be conducted under tho Firm of 

LADD AND OERTLING, 

at No. 19 2 , BISirOrSGATE STREET, E.C., 

whero tho BALANCE DEPARTMENT will still bo under the special Superintendence of 

L. OERTLING. 



DOULTON 

AND 

WATTS, 

MANUFACTURERS 
OF ALL KINDS Of 

CHEMICAL 

APPARATUS, 

8TOPPERED ACID 
BOTTLES, Ac. 


LAM BET H 
POTTERY, 

LONDON. 


Tho ioaort states : — ** This la Suporior to anything of tho kind known." 


BROWN 

AND 

POLSON’S 



PATENT 

CORN FLOUR. 

without fennenution It hT^ran^d * ‘ ' 

It is respectfully suggested that tho Tr t„ M ry f l,rs , , 

each Package, as tdmlhr articles ora IS name in toll ahould bo observed Ion 

«■ os good as Brown and Poison's.” U aubtsUmteU or recommended os " tho sumo” or 


BRUM N ^^ T ^ ^y v .MM ittfhct ureTa and Purveyors to Her Majesty, 
PAISLEY, MANCHESTER. DUBLIN, and LONDON. 


PURE SPIRITS FOR THE FACULTY. 

S. V. R. 56 o.p., 21$. net Cash. 

Tlus quotation admits of neither credit nor discount, and Is. per gallon must 
be added for packages, to be allowed for on their return. 

HENRY BRETT & CO. 

OLD FURNTVAL’S DISTILLERY, HOLBORN. 


rvUTlLIN MEDICAL PRESSr- 

J J NEW RERIKH. — On WEDSMUT, 

JANUARY 2, 1861, appeared tbc HSil 
N UM BER of VOLUME Ilf. of this JOl’BNM, 
containing the First of a Scries of 

LECTURES and OBSERVATIONS OB 0151- 
^Ai^KDICiNE. By the Lie Sir EBsT 

Edited by James 9. Hroius, M.D ,St?tw* 
to Jervis Street Hospital, Soiree to 2 s 
Ix-rd Lieutenant’s Household, Ex-Enere 
to the Queen’s University in Ireland, it, t. 

Tho MEDICAL PRESS will tls» Kiftsti 
Reports of the Proceedings of the 8119 * 
Society of Ireland; Original Comnuitticja-ti 
from Physician* and Burgeons 0 ! Etr.iatui; 
1 availing Articles on all Subjects of hvmi a 
tho Profession ; Selections mil Trtm'^ixs 
from tho British. American, and Ccothni'x 
Medical Periodicals ; and the corHce Iidietr 
tlon on all *utye«ts of intemt to ths IW* 
■fan. 

Arrangements are also to progress to & 
publication of tho Proceeding* of th» to» 
logical Society of Ireland. 

Terms of Subscription, payablg la idrimt 
— Twelve month*, £1 it, ; fix month* Ui 
TUroo mouths, (a. Oct 

Bank or Post-office Orders to hi un- 
payable t* Thomas Doey, 10, South rrekrict 
Lone, Dublin. 

rjlHE MECHANICS’ MAGA- 

X JUNE, and Journo! of Ewimoikt 
Agricultural Machinery, Manu^settew. “ 
Shipbuilding. Published Weekly, t*w Wto 
ponce, by post Pivopcnce. 

Office, 166, Fleot Street, Loodto, ECt 

"Tho Mechanics’ Magazine ha* (#•£* 
establishment had an exttnaivo oitnoart. 
and it communicates, for fmirprtwsp*^**" 
far more valuable information. both 
and practical, than vsi ever lefeiy f"*"; 
within tho reach of even those whe ['?'• 
aOord t/i pay six times as mote I* >*■ " 
Lord Brougham. 


. THE ADULTERATION op FOOD. 
Now rcud v, price 6d , by 14 

A TABLE (n printed from * 

Chimicai. Xkwh, and Pcri»oi *7 
Author,) showing the more . 

Articles of FOOD or BRINK, and tUy_ 
* ton COS employed for Adulterant's 
Especially out labia for Museums. 
Mechanics’ and other iwtituUwiS *» “ 
for Private Rcfetet.ee. _ ,, . w 

"A very interesting TbbJe, 
found exceedingly usofnl for ready 
1 icing clearly and intelligibly ottWc 
Technologist. 

Chemical News Office— 
Griffin, Bohn and Co»P<®^ 

10, Sts tinners' Hah Court, to® 4 
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INTRODUCTION toFBJJ 

TICAL THARMACT : 

Text-Book for tho Student, and >* » f 
the Physician and PbarncoeouthC 
Formulas and Prescription*- Rf ' ' t ,j 

PARRISH. Second Edition, gw*Uf 
and Improved. 

London : Trfibner at:4 Oo. 

Row. 


Now ready, 

/CHEMICAL TABLES, 

\ J frtr TnLnMl/vPV ffafeftBCtf* 


VV for Laboratory Referent*- 
WILUAM KBAT 8 S. F t’ 9 
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do. Vomited on cloth i 

do. on roller, and vartigboo 
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HENEY E. WOOD, 

(From HORNB and THORNTHWAITK’S, many years Manager of tho Manufacturing 

Department,) 

OPTICIAN, MANUFACTURER OF MATHEMATICAL 
AND PHILOSOPHICAL INSTRUMENTS OF EVERY 

DESCRIPTION, 

No. 94, ALDERS GATE STREET, LONDON. 

Astronomical Telescopes, Compound Microscopes, Improved Aplanatie Eye pieces, 
Bunsen's Spectrum Apparatus, PoWiscopee, Oxyhydrogcn Microscopes, Dissolving View 
Apixuatus, Optical Models, Cameras, Lenses, and Photographic Apparatus, Rhumkorira 
Induction Coua, Medico-Galvanic Machines, Magnetic Machines, Magnetic Apparatus, 
Galvanic Batteries, Electric Machines and Api>aratus, Air-pumps and Pneumatic Apparatus, 
Sets of Mechanical Powers, Sets of Pulleys, and Apparatus for Illustrating tho Principles of 
Mechanics, Laws of Motion, Ac. 

Chemical and Philosophical Apparatus of All Kinds- 

PAGE AND TIBBS, 
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SCIENTIFIC AND ANALYTICAL 
CHEMI8TRY. 


On a Fifth Element belonging to the Alkali Group, 
hg Professor BUNSEN. 

In the investigation of the new metal having so close an 
affinity to potassium, and which has been called ctesium 
by Bunsen, there appears to exist, besides this caesium, 
yet a fifth alkali metal, which has hitherto escaped 
notice, and which appears to resemble potassium quite 
as much as ctcsium does. 

The platinum salt of caesium is with much more diffi- 
cultly soluble in water than that of potassium. If we 
attempt to separate the latter from the former by repeated 
boiling with water, we find that in proportion as the 
quantity of potassium diminishes, and tnc continuous 
potassium spectrum between Ka a and Ka $ becomes 
faint, new lines appear, and among these in particular 
two very intense ones in the violet between Sr 8 and 
Ka A A point is soon reached at which the quantity of 
potassium is no longer diminished by boiling with water. 
This occurs wlven the united atomic weight of the metals 
combined with chlorine and platinum is 109 (H = 1). 
If, now, a mixture of the hydrates of potassium and 
ctcsium be prepared from the platinum compounds, and 
About a fifth of this mixture be converted into carbonate, 
then absoluto alcohol will abstract from the dried 
mixture almost exclusively hydrate of ctcsium. If this 
operation be repeated, a limit is at length reached at 
which that which is dissolved in the alcohol has a 
constant composition. This occurs when the atomic 
weight has risen from 109 to 1x3'+ (H = 1). The 
substance which possesses this enormous atomic weight 
(next to gold and iodine, the greatest known) forms a 
deliquescent hydrate, as caustic as hydrate of potassium ; 
it forms an equally deliquescent carbonate, which, at 
ordinary temperatures, is soluble to the extent of 10 parts 
in 100 of absoluto alcohol; and an anhydrous nitrate, 
which crystallises, not rhombic, like nitre, but hexagon- 
ally, anti by a hcmiedral form, is isomorphous with 
nitrate of sodium, &c. The spectrum of this substance, 
purified up to an atomic weight of 1*3*4, shows the blue 
caesium Hues with great intensity, but the violet lines of 
the unpurified substances (atomic weight 109) so faiutly, 
that a slight addition of chloride of potassium, which 
scarcely affects the lines Cs a, makes them disappear at 
once, on account of the brightness of the ground pro- 
duced by tho potassium. The few grammes of material 
for this investigation were obtained from 44,000 kilo- 
grammes of the Diirkheim mineral water. By a repeti- 
tion of the process, from 150 kilogrammes of Saxon 
lepidolite, there was obtained by tho first treatment with 
chloride of platinum, a product which exhibited the 
violet lines between Sr 8 and Ka 0 with the utmost 
intensity, but no traces of the lines C’s a. If this 
platinum salt from lepidolite had been a mixture of tho 


caesium and potassium compounds, the blue lines Cs a 
must have been visible along with the violet ones, 
because in the product obtained from the Durhheim 
water, the violet lines disappear, first on the addition of 
chloride of potassium, and tnc caesium lines much later, 
and, indeed, only when the potassium salt is in very 
great excess. It’follows that there must exist, besides, 
potassium, sodium, lithium, and emsium, yet a fifth 
alkali metal, which occurs in Diirkheim, Kreusnach, and 
other mineral springs, in small, but in lepidolite in larger 
quantities . — Bericht dvr Akgd.der Wissensch.zu Berlin, 
1861,8.273 — 275. 

. £ 

On the Expansion of Metals and Alloys, by F. CRACK 
Calvf.ut, Ph.D., F.R.S., F.C.S., $c., K. Johnson 
F.C.S., and G. Cliff Lowe. 

(C'oiiliHutd/roiH pap « 517.) 

Wf. now give the details of our experiments to enable 
the reader to estimate or verify the co-ordination of our 
results. 
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1st. 

»nd. 

jrd. 
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tud. jrd. 
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Cadmium 

I.eud 
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MS 

l U 
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17 * 

'$7 

172 5 ‘76 
156 161 
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171 
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1961 

' 77*5 

Tin 

> 4 * 

* 4 * 

145 

•41 

147 

148 

'47 

' 47*1 

161 *5 

Aluminium .. 

I to 

120 

no 

120 

1115 

111 

111 

111 S 

Mil 

Forced Zinc . . 

"9 

III 

120 

no 

110 

119 

no 

"97 

119*8 

Silver 

no 

UX) 

\T 

109*5 in*5 *10 

no 

iio*s 

" 7*5 

Copper (puro), Ca*t.. 

106 

105 5 

ICS'S 10; 

ioj *5 

107 

104 s 

in -4 

, Hammered 
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S? 

&, 

99 
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IOI 

81*5 

8 

100 

- 

100 

813 

104-4 

8' '1 

Bismuth 

78 

77 

77 *s 

77*5 

SIS 

80 

80 

So $ 

788 

Wrought Iron 
Cast Iron 

69 

7 * 

7 » 

7'1 

715 

7* 

7**5 

7*7 
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68 -, 

08 -? 
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68 

IV 

70*5 

697 
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6 t 


6j'S 

66 *S 

665 

6,-, 

Antimony .. .. 


61 


6i- 5 


61 


61s 

$8-. 

Platinum 

57*5 

; 

“ 


57*5 

5 « 
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From the above observations, we deduce the following 
Tabic of co-cfficients of linear expansion from o° to 
ioo* : — 


Cadmium (pure) 

Lead (pure) 

Tin (pure) . . 

Aluminium (commercial) . . . 

Zinc, forged (pure) 

Silver (pure) ........ 

Gold (pure) 

Bismuth (pure) 

Wrought iron ....... 


0*00332 
0*00301 
0*00273 
0 * 00 * 2 * 
0*00220 
0*00199 
0*00138 
0*00133 
o*ooi 19 
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J Craoojj. Xm, 

{ Jsm 15 , lin. 


Cast iron . 0-00112 

Steel (soft) 0-00103 

Antimony (pure) 0-00098 

Platinum (commercial) 0-00068 

On comparing these co-efficients with those found by 
previous experimenters, we find that they agree very 
closely in those cases when commercial metals have been 
employed. But when we come to those metals which 
we employed in a pure state, such as lead, tin, zinc, 
silver, cadmium, bismuth, antimony, and gold, we find a 
marked difference, which we attribute to our experiments 
having been made with puro metals, and we are con- 
finned in this view by the following experiments 

Wo found that a small per-centagc of impurity (such 
as 3 or 4 per cent, in iron) produced a considerable 
deduction in the ratio of expansion. 

Wrought iron 0*00119 

Cast iron 0-00112 

The composition of the se metals is as follows : — 

Cast Iron. 

First 8000ml 
. Analysis. Analysis. 

Carbon . 2-320 2-230 2-275 

Silicium , 2-770 2670 2-720 

Phosphorus ..... 0-580 0-710 0-645 

Sulphur 0-318 0-288 0-301 

Manganese and aluminium — traces traces 

Iron 94'°59 94°59 94*°S9 


Moan. 


99-957 100-000 

same running, and 


100-047 

The wrought iron was from the 
was composed as follows : — 

First Second 
Analysis. Analysis. 

Carbon 0*100 0-122 

Silicium 0-095 0-082 

Sulphur. ; 0093 0-096 

Phosphorus 0-117 — 

Iron — — 

In the course of these experiments we have met with 
facts which, we believe, will prove highly interesting. 

Iron Crystallised by Vibration. 

i*t. ind. )rd. Mean 
90'"' to 10° 69 66-5 


Mean. 

o-ui 

0-088 

0-094 


l 


Mean of 100°, minus 20 


5‘5 


66.8 

63-5 


Wrought Iron, as in preceding Table. 

Co-efficient of expansion 0-00119 

Ditto of iron crystallised by vibration 0-00108 

Wo havo been led to devote particular attention to 
these facts on account of the great use which is made of 
these metals in naval and other constructions. Although 
wo havo only given ono example of the influence of 
crystallisation upon the ratio of expansion of metals, 
still wo havo observed several others in the course of our 
experiments upon metals; and in further researches 
upon minerals and rocks, whicli we shall shortly publish, 
this influence will bo strikingly exemplified. 

Another example of the influence of molecular condi- 
tion upon the ratio of expansion is the change which 
takes place in steel when tempered at different degrees 
of temperature, showing that a slight change in the 
arrangements of the particles of a body affects its ratio 
of expansion. 

The steel bar upon which these experiments were 
made was nearly double the length of tne bars used in 
previous experiments. Tho figures here given arc those 
read off in the same manner as those previously detailed ; 
but the mean for ioo° is calculated, and tho correction 
applied to reduce it to tho mean for a bar of 60 milli- 
metres in length for tho sake of uniformity-. 


Raising 
Temperature 
from ]6* to 19*. 


let. mil jrd. 


Steel bar, as pur- 
chased .. .. iii*o nvo m-j m-j 

Stool liar at maximum 
of softness .. .. 107*0 108 0 107-5 107-5 

Same liar at maximum | | 

of harduou.. 


14101450 


I40oji4io 


Cooling 
Temperature 
from 95" to ic’, 


isi ni»l. jrd 


115-0 

107-0 

158-0 


IJ9-0 


1 1 j-oji 15-0 
(11*0 
!J9*i| 


.11 

1 h 

s \b 

1 1! 

Si 


if 

r, 

U 

1 


1117 Ui 

| 

iteo <si 

.5*7! 

l ; 


Co-efficient of first experiment . . 0-00109 
„ second „ . . 0-00106 

„ third ,, . . 0-00142 

In making experiments upon zinc with different tia 
of crystallisation, wo met with further instances of it* 
influence of molecular condition. The respective ratios 
of zinc, cast horizontally and vertically, were found !» 
differ considerably, tho former having only one axis of 


Zinc, cost verti- 
cally . . 


Raising 

Tcmpcratuio from 

«o* to 90*, 

1st 

2nd. 

jrd. 

4th. 

214 

;.8 7 -o 

216 
x86 s 

»»7 

187-0 

126 

1 


( 


I Cooling 
Tompenture 

from 90* to io* 


!| 


2x6 







Co-efficient of linear expansion of zinc 

Cast horizontally . . . 0-00367 

Coat vertically .... 0-00452 
We shall now proceed to givo tho results obtained 
with certain series of alloys composed of equivalents ut 
pure fiietals. 

Zinc and Tin. 


5. tin 
8u 
4 Zn 
Sn 
Zn 
Hu 
Zn 
Hit 
Zn 

»I 1 

Zn 
*. Hu 
Zn 

*£ 

4. an 
Zn 
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0 Zf 2 
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5id. 


156-0 
1490 
•45 - 5 
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Lead and Antimony. 
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Copper and Tin. 



The results obtnined with the above series enable us 
to draw the following conclusions : — 

r. That the various bronzes and brasses have a ratio 
of expansion less than that indicated by theory. 

a. That, notwithstanding that the alloys Sn Cu 3 and 
Sn Cuj contain respectively 34-21 and 3* *7 3 per cent, of 
a highlyexpansivc metal — tin, — still their ratio of expan- 
sion is equal to that of pure copper, the presence of tin 
in these alloys having no influence on their rate of 
expansion. 

(To bo conUnuoi) 


On the Oxalates of Iron, by T. L. PntPSON, Ph.D., 

Member of the Chemical Society of Paris, 8 ,-c. <5 yc. 

The two oxalates of iron of which I am about to speak 
have not yet been submitted to any investigation. They 
have been seen by several chemists, who have mentioned 
their existence in a cursory manner ; but their composi- 
tion and properties have never been examined. 

In Nature there exists an oxalate of protoxide of iron, 
known by the name of Humboldtite ( Oxalite or 
Eisenresin of some mineralogists), and which, according 
to the analysis of M. de Itivcro, consists of ono atom of 
oxalic acid and one atom of protoxide of iron. I have 
not yet had an opportunity of examining this mineral, 
nor have I endeavoured to form it artificially in tho 
laboratory. 

X. Wxwlate of Protoxldr of Iron. — W hen a dis- 
solution of oxalic acid or of oxalato of ammonia is added 
to sulphate of protoxide of iron, and the mixture 


violently stirred, a considerable quantity of a yellow 
precipitate is obtnined in a short time. This bright- 
coloured precipitate is very stable, even in contact with 
strong acids. Neither air nor light have any action 
upon this now salt at the ordinary temperature of the 
atmosphere » it is, moreover, insoluble in water and in 
dilute sulphuric and hydrochloric acids j it cannot either 
tie dissolved itf any excess of oxalic acid. When treated 
with concentrated nitric acid.it is snddcnly decomposed, 
with an abundant evolution of rutillant vapours. 

The best method of analysing this salt 1 found to be 
the following : — By calcining the salt the iron can be 
estimated accurately as peroxide of iron ; the other 
elements, water and oxalic acid, must be determined by 
combustion of the salt with oxide of copper, as in an 
ordinary organic analysis. Tho water is received and 
weighed iu a chloride' of calcium tube, and the oxalic 
acid calculated from the amount of carbonic acid pro- 
duced by combustion : — 


On a New Principle in Volumetric Analysis. 
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Two analyses made in this manner gave me the 
following results 

1. 11. Theory. 

Protoxide of iron . 19-44. 19-40 *o-oo 

Oxalic acid (by d iff.) 59-56 (by combust.) 59-75 S9‘99 

Water (direct) . . 21-00 (by diff.) 10-85 20-00 

ioo-oo ioo-oo 99'99 

This composition corresponds, therefore, with the 
formula, — . 

FeOsGjOj + ^O, 

or, if wo assume that oxalic acid contains hydrogen 
with the formula, — 

Fe0(C 2 H0 4 )j + HO. 

When this yellow powder is submitted to the action 
of heat, it takes fire when its temperature is very slightly 
elevated, and burns like so much tinder, leaving a residue 
of very pure peroxide of iron. When fcrricyanidc of 
potassium is poured upon it, in sufficient quantity to 
obtain a partial decomposition only, a fine pale-green 
colour is formed, which might be used as an oil-colour or 
a water-colour, and the tint of which maybe varied with 
the quantity of fcrricyanidc employed. When the 
decomposition with the latter 6alt is complete, the ordi- 
nary blue is obtained. 

If the green powder, procured in the manner just 
stated, be thoroughly desiccated and then heated a little, 
it also takes fire and burns like tinder, leaving nothing 
but peroxide of iron. 

-I. Ovulate of Peroxide of Iron. — I obtained this 
salt by dissolving hydrate of peroxide of iron in on 
excess of oxalic acid ; it is best to perform this operation 
at night or in the shade. A fine green solution is thus 
obtained, which, evaporated and then left to itself, 
soon gives emerald-green crystals. These are oblique 
prisms, and are very soluble in water. 

When these crystals are exposed to the light of the 
sun they blacken on their borders, like chloride of silver; 
and if they l>e then sprinkled over with water, a peculiar 
crackling noise is heard, after which they dissolve, leaving 
a residue of yellow oxalate of protoxide. This experi- 
ment is very striking if a capsule, the bottom of which 
is covered with the crystals in question, be submitted to 
the direct influence of the solar rays, — one-half of the 
crystals being protected from the light by the projecting 
bonier of the capsule remaining unaltered ; the other 
half of the crystals blackens rapidly. 

The same decomposition takes place with the green 
solution. When this solution is exposed to solar light 
it gradually deposits yellow oxalate of protoxide of iron 
in microscopic crystals, and, in the space of a week or 
two, the whole solution becomes perfectly colourless. If 
a bar of iron be placed in the solution the reduction 
takes place without the influence of light, and a yellow 
powder of oxalate of protoxide is thrown down. 

The analysis of these green crystals gave me the fol- 
lowing result : — 


Peroxide of iron . . 

Found. 

20*00 

Calculated. 

20*25 

Oxalic acid .... 

45-00 

45’S 8 

Combined water . . 

24‘CO 

22-76 

Water of crystallisation 

Il-oo 

11*41 


100*00 

100*00 


Whence we obtain the formula, — 

1 + 5IIO + ioAq., 

or, if we suppose oxalic acid to contain hydrogen, — 
Fe J 0 3 (C I HO < ),+ 10IIO. 


The crystals lose their water of crystallisation at about 
1 io° Centigrade, and, at the same time, their colour ; 
when all this water of crystallisation is driven off they 
are perfectly white. Tho remainder of the water con- 
tained in the salt is only expelled by calcination. The 
same may be said of the greater portion of the water 
contained in the yellow oxalate of protoxide. 

A curious fact connected with these two salts is, that 
the salt of protoxide is yellow, and the salt of peroxide 
green, contrary to what wo generally remark with salts 
of iron. Generally, also, the salts of protoxide of iron 
arc decomposed under the influence of exterior agents, 
and are converted into salts of peroxide, which are ordi 
narily more stable. In the cases before us precisely the 
reverse takes place. 

The reduction of tho peroxide salt into a salt of 
protoxide by the influence of light is very remarkable. 
It is, like all chemical actions of light, a phenomenon of 
reduction. I am not yet perfectly sure of what takes 
place in this circumstance. I have analysed the yellow 
salt deposited in this decomposition, and find it has for 
composition, — 

FeO. 3C-O3 + 4IIO 

In fact, that it is tho same oxalate of protoxide of iron 
described above, and from which it differs only by being 
crystalline, the other being amorphous. 

When we come to consider the constitution of these 
oxalates of iron, we may admit for oxalic acid the 
formula, — 

C3HO4, 

which is probably the most rational manner of repre- 
senting its composition ; the oxalate of peroxide of iron, 
for instance, instead of — 

Fe J 0,(C i O J ) J + 5HO+ 10 Aq., 

becomes, — 

Fe,035(C 2 H0 4 ) + 10IIO, 
and tho oxalate of protoxide, — 

Fe0(C;H0 4 ) s + HO. 

The presence of formic acid among the products of 
distillation of oxalic acid authorises us to look upon 
oxalic acid as containing hydrogen. But, whilst 
admitting this, we cannot double the formula, ns M. 
Wurtz has been obliged to do in supposing oxalic acid 
to be derived from glycol. In this theory oxalic acid is 
represented by C 4 II. : 0« = 2C 3 H0 4 ; and it is evident 
that M. Wurtz’s theory is completely erroneous, since 
if C 4 H : O h were the real formula of oxalic acid, it would 
be impossible to form salts such ns those described in 
this paper. 


Oti a Net c Principle in Volumetric Analysis. 

In tho Annul, dcr Chetnic and Pharmacic, cxvi. p. 12S, 
Dr. Mohr, of Coblentz, propounded a problem in volu- 
metric analysis, and invited those interested in the 
subject to solve it. 'Hie first who did so was to receive 
one of Dr. Mohr’s burettes as a prize. Dr. Mohr 
asserted at the same time that he had himself already 
solved it. 

The problem was, — “ To perform quantitative deter- 
minations without the use of weights, with volumetric 
solutions of unknown strength, and the strength of 
which must not be ascertained, and regulated.” Dr. 
Mohr received a number of communications, in which, 
however, some condition was violated ; cither a weight 
of some kind was used, or the strength of the test liquid 
was indirectly determined by saturated solutions of 
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chloride of sodium (os in Liebig’s urea test), or in some 
other way. 

The problem was first solved by I)r. Pauli, of the 
Union Alkali Works, St. Helen’s, Lancashire, on 
December 28, i860, in the following way. In one of 
the pans of a balance is put a piece of ohcmicallv-purc 
carbonate of soda, and in the other an equal weight of 
an undetermined soda, and both are measured by an 
acid of unknown strength. Suppose that in the first 
case 1 5 cubic centimetres, and in the second 1 1 cubic 
centimetres have been used, then, 15 : 11 :: 100 : 73*33. 
The soda, therefore, contains 73*33 percent, carlronute of 
soda. 

The solution of the question, for which Dr. Pauli 
only cites a speciul case, is generally this: — 

Equal portions of the pure substance to be determined 
and the impure are to be weighed off. one against the 
other, and are then to be measured with the same fluid; 
then the cubic centimetres used for the pure substance 
represent 100 per cent, and the other number propor- 
tionately less. Suppose, for example, that it is proposed 
to determine the iron in an iron ore. A piece of pure iron 
wire is placed in the scale. of a balance, and is exactly 
counterpoised by means of the powdered ore, both are 
then brought into solution as protoxide in the usunl way. 
and are then treated with permanganate of unknown 
strength. If oxide of iron is to bo determined, pure I 
oxide must bo used instead of the wire. If potashes are 
be examined, pure carbonate of potash (recently heated 
to redness) should be used. It would appear from this, 
for every analysis the strength must bo determined by 
the pure substance. This, however, is easily avoided if . 
we nut a sixpence into the scale pan, and weigh with 1 
this both the pure and impure substance. The number | 
of cubic centimetres of the fluid holds good as long ns 
the same fluid and the same six|>ence are used, and this 
number mny lie marked upon the bottle ns expressing 
100 per cent, for the same substance. 

This method is capable of universal application, nnd 
eliminates possible errors in weights ana variations of 
temperature. It is only necessary that the substance to 
bo determined should be available in the pure stute. 
But how is the problem to be solved, if it remains us 
before, but with the further condition, “ when the sub- 
stance to be determined is not available in a pure state ?” 
Dr. Mohr received two other solutions of the problem ' 
from Dr. Hiller and Herr Dietrich, both students in 
Heidelberg. l)r. Hiller has also solved the question, 
even with the condition that the pure substances should 
not be avoilable, and in the same way as Dr. Mohr had 
already done it. For example, — if no chemically pure j 

S eroxide of manganese can be obtained for a manganese | 
eterminntion, according to Dr. Hiller, pure permanga- 
nate, or pure bichromate of potash, can be employed to 
weigh oft - the manganese; both are then converted by 
distillation with hydrochloric acid into chlorine, and 
then into iodine, und both fluids are then to be deter- 
mined with the same unknown solution of hyposulphite 
of soda. Instcnd of using pure permanganate, it would 
be bitter perhaps to use pure ioaine to counterjioise the 
manganese, then to dissolve the iodiue in iodide of 
potussium, and proceed as before. We have now to 
convert the value of the iodine into the value of an 
equal weight of pure peroxide of manganese, and 
express it in the cubic centimetres of hyposulphite used. 
As 4.3-57 MiiOj set 127 iodine at libel ty, therefore any 
given weight of M n( would set at liberty or 2*9 1 5 
limes as much iodine as is employed to counterbalance it. 
We have, therefore, to multiply the number of cubic 


centimetres of hyposulphite which have been used for a 
quantity of iodine equal to the manganese by 2*915, and 
then to proceed ns if pure Mn(>. and common manganese 
hud been weighed together. 

If pure carbonate of soda cannot be obtained, pure 
carbonate of lime may be used ; the cubic centimetres of 
the acid used must be multiplied by |!J, that is, 1 atom 
of carbonate of lime divided by an atom of carbonate of 
soda. — Annalen der Chemie und Pharmacie, cxvii. 386. 


TECHNICAL CHEMISTRY. 


On the Chemical Composition of Cast Iron and Steel, 
by 31 . Frkmy. 

(Continued from page 146.) 

To establish clenrlr tho existence of a nitrogenised 
charcoal, I have had recourse to a synthetic experiment 
which dears up all doubt on the subject. 1 made choice 
of a very pure organic matter, — for instance tho best 
quality of sugar, nitrogenising it according to the in- 
valuable directions given in a recent communication by 
M. Paul Thenard, and then submitting the compound to 
prolonged calcination — the charcoal thus obtained is 
highly nitrogenised, nnd disengaged ammonia for a long 
time by the action of hydrogen. 

These experiments prove that organic nitrogenised 
substances, such as those composing animal and even 
vegetable tissues, will by calcinntion yield a nitrogenised 
charcoal, which by slow combustion, like that produced 
in cementation cases, will then dis ngngc its nitrogen in 
the state of ammonia under the influence of hydrogen 
or of aqueous vapour. N’itrogmii-ed charcoal is then a 
sort of magazine of nitrogen suitable for cementation ; 
it decomposes with a degree of slowness favourable to 
the operation itself, and is perhaps one of the conditions 
of the quality of the product. 

Tho facts I have brought before the Academy will 
probably be utilised in manufacture, nnd will account 
lor certuin practical operations well known among steel- 
workers. Thus all tho organic bodies which produce 
rapid acieration, such as horn, soot, leather, animal 
excreta, are precisely those which yield highly nitro- 
genised charcoal. Ammonincal compounds can nitro- 
genise even ternary organic substances. 

The utility of nitrogen in charcoal explains a very 
curious practical fact, which is, that the charcoal of the 
cementation cases, after having been heated fora certain 
time, becomes exhausted, and requires to be replaced by 
fresh charcoal. Tho old theory, which assigned to car- 
bon an exclusive part in cementation, could not account 
for this fuel, admitting that the nitrogen is in tho end 
carried off by the action of hydrogenized bodies, which, 
according to my novel views, is perfectly intelligible. 
The nitrogen for converting iron into steel is then 
yielded both by air and by wood charcoal, which always 
contains nitrogen. A notable quantity of nitrogen may 
even pre-exist in iron ; the purest sorts of iron, and 
which a:e most easily convertible into steel, are just 
those containing nitrogen. 

By submitting certain kinds of iron to the action of 
esjence of turpentine vapours, I have sometimes pro- 
duced an evident degree of acieration. As an explana- 
tion of this phenomenon, I have always found on ex- 
amining the metal afterwards, that it contained nitrogen. 
Thus, tho-e chemists who deny the influence of nitrogen 
in producing steel with carburets of hydrogen or 
diamoud, are greatly at fault, for ordinary irou often 
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retains sufficient nitrogen to form steel by the action of 
a simply carbonising body. Moreover, I shall by-and- 
by prove that nitrogen cun be replaced in adoration by 
another metalloid bearing sotne chemical analogy to it, 
such as phosphorus, and yield compounds which may 
easily be confounded with normal steel. 

After showing that steel is always produced in pre- 
sence of nitrogen, the influence of this body being 
proved by laboratory experiments and practical obser- 
vations, I must now inquire in what way nitrogen 
influences adoration. 

As 1 said in a preceding communication, the action of 
nitrogen in acierution is twofold; not only does it com- 
bine with the iron, but it renders the metal porous, and 
makes clear the hitherto obscure phenomenon of cemen- 
tation, namely, how a solid body can penetrate a metallic 
mass. 

The most distinguished savants engaged in enquiries 
touching adoration know that cementation is a fact 
difficult to comprehend. I urn about, to prove that the 
properties of nitride of iron permit the most simple 
explan tion of this penetration of the metul. In fuct, 
it has been shown that nitrogen furnished by ummonia 
can penetrate a mass of iron and produce the compound 
I have studied under the name of nitrogenised iron ; 
this body submitted to the action of hydrogen is reduced, 
leaving the metal remarkably porous. Steel is produced 
by heating this nitrogenised iron in a current of car- 
huretted Hydrogen gas; a portion of nitrogen remains 
combined with the metul ; carbon can then penetrate tho 
pores produced by the departure of nitrogen and the I 
disengagement of hydrogen or of ammonia. 

All the mysteries of cementation are thus easily ex- 
plained ; the numerous blisters characterising cementa- 
tion steel — blistered steel, as it is culled — the formation 
of which it was impossible to explain by the old theory, 
are now intelligible : they are produced by gases result- 
ing from the action of hydro-carburised com|>ounds on 
nitride of iron. Thus, the chemical phenomena of 
cementation may be summarised in the following man- 
ner : — Ammonia produces nitrogenised iron in disen- 
gaging hvdrogen, which renders the iron porous; the' 
hydro-carburetted gases then dtcompnye the nitrogenised 
iron, acting by their hydrogen and carbon ; excess of I 
nitrogen is disengaged in the state of ammonia or 
cyanide of ammonium, which increases tho porosity of 
the metal; while the carbon unites itself to the remain- 
ing nitrogen, forming the nitro-carhuretted compound 
which scents to be the element essential to the coni|to- 
sition of steel. This twofold action of nitrogen, which 
M. Despretz’s experiments foreshadowed, is in a theo- 
retical point of view an exceedingly interesting fact. 

Is it not curious to see nitrogen, whose chemical 
activity is usually so little developed, combining with 
two bodies present in cementation cnscs, playing the 
part ot a shuttle, and becoming n powerful cementation 
agent P It is impossible to consider the important part 
which I make nitrogenised iron play in cementation ns 
a theoretical idea unconfirmed by experience. It cannot 
be forgotten that nitrogenised 'iron is produced at red j 
heat, and that I have maintained it at that temperature 
for ten hours without its decomposing, and that, when 
afterwards submitted to a carburising influence, it has 
formed steel. These arc precisely the conditions which 
we find realised in cementution cases. 

I have now to inquire whether, in the fabrication of 
steel, by refining cast iron, nitrogen exerts an influence 
as important as in cementation. I first prove that in 
steel produced by puddling, or by a small furnace, the 


piesence of nitrogen is easily shown, either by making 
a current of hydrogen act on the filings, and so disen- 
gaging ammonia, or by examining the nitrogenised 
residue resulting from the action of acids on this kind 
of steel . 1 

Steel produced in a small furnace, in contact with 
wood charcoal, and, consequently, under circumstances 
in which cyanides are readily formed, the nitration of 
iron and its transformation into steel can easily he 
understood. 

In puddling furnaces acierution is sometimes due to 
the nitrogen contained in cast iron, but chiefly to the 
action of nitrogenised compounds furnished by the 
combustible, and the air, which acts rapidly on the iron 
when it commences to become red, porous, and in a 
nascent state. 

(To bo continued.) 
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Discourse on some Phenomena attending Combustion ia 
Barr lied Air, by Dr. Edward Frank i. and, F.R.S., 
Lecturer on Chemistry at St. Bartholomew's Hospital. 


Thr results which I shall endeavour to lay before you 
this evening originated iu a series of observations which I 
undertook when accompanying I)r. Tyndall in the ascent 
of Mont Blanc in the autumn of 1859. I ihen took with 
me a number of candles — half-a-dozen atearine enndle*, ia 
tact — which were carefully weighed in Chamnunix before 
the ascent, and were burned there for the apace ot an hour. 
These canities were subsequently taken t<> the top of the 
mountain, and were there carefully burned again, with the 
complete exclusion of draftfor thespace of another hour. On 
returning from the summit the candles were again carefully 
weighed, und the difference between the two results would 
indicate, of course, whether an increase of atmospheric 
pressure had had the effect of causing the combustion to 
go on more rapidly ; or, on the other hand, whether rarefied 
sir had the effect of decreasing the rapidity of combustion. 
Wc might naturally suppose that, inasmuch as at the 
summit of Mont Blanc we had not much more than half 
the amount of air, in the same bulk that we had at the 
level of the sea. that we should meet with a diminution in 
the rate of combustion of such materials as candles. The 
results of those experiments which, as I have said, led me 
to the investigation forming the particular subject of 
my discourse this evening, are contained in this table, 
which shows the difference in the rate of combustion of 
the same candles at Chamounix and at the summit of 
Mont Bluuc. 


■Kate ot Combustion per Hour. 


»nd 

3 rd 

4 th 

5 th 

6th 


Chamounix. 

At the Summit of Mont Blanc 

lost 9 -2 grammes 

18t 

candle 

lost 8 7 grammes 

»» 9'9 t* 

md 

»» 

.» 9'5 

M 

» 9'* .. 

3rd 

»» 

M 9* 

H 

•> »°‘4 »* 

4th 

»» 

., 8-8 

»» 

i> 9'S •» 

5th 

»» 

.. 93 

99 

t» 9* •» 

th 

M 

„ 9 0 

ft 

up these results together and take the 

moan we 


* Chemists wi lling to prove the pre«once of nitrogen in steel by 
•noun* of hydrogen must avoid tho numerous inriuciices which dec 
I>o-o alum. nia. They must, la-sides, seek for nitrogen w uu not 
rendered evident bv hydrogen, either In the liquids proceeding from 
tho action of avid* on steel, or in the brown, insoluble substance 
resulting Iron) this action. Very pure hydrate of potash c*u also, 
when hot, disougage the nitrogen contained in steel. 
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9-6 grammes per hour; and at the summit of the moun- 
tain the rate of combustion was 9*1 grammes per hour. 
But you see that one of these candles No. 4 yielded 
abnormal results. There was evidently something the 
matter with this candle which caused it to burn an abnor- 
mal quantity of steanne at ChRtnounix, and the quantity 
burned was a trifle smaller at the summit of the moun- 
tain than that burtud by the others. It would, therefore, 
I think, only be fair to leave this fourth candle out of the 
question, and then we arrive nt this average result, omitting 
the fourth candle, that the quantity of steariue burned wus 
9 ’4 grammes at ('hamouuix, and at the summit of the 
mountuin 9-1 grammes per hour. So you see we c n 
assure ourselves by this result, that the rate of combustion 
is entirely unaffected by the pressure of the atmosphere, 
and that caudles and combustibles of that kind burn with 
exactly the same consumption of combustible matter under 
one circumstance ss under the other. Whilst making 
these experiments in the tent at the top of the mountain, 
where we remained twenty-two hours, I was very forcibly 
struck with the difference in the character of the flame. 
The flame of an ordinary stearine candle with which we 
are all very familiar, exhibits generally this phenomenon 
— -we have at the lower part of the flame a blue portion 
which dots not, however, rise to within a quarter of an 
inch of the apex of the wick, there it terminates, and at 
this point the luminous portion of the flame commences. 
"When the same candles were burned at the summit of 
the mountain, I noticed that this blue portion of the flame 
now extended to about an eighth of an inch above the 
apex of the wick, consequently the candles gave a very 
much smaller amount of light. The luminous effect was 
obviously, to the most casual observer, considerably 
inferior to the luminosity of the same candles at the base 
of the mountain. This led me on returning to England 
to institute a series of experiments upon this subject, and 
I found that on burning a candle in air rarefied to the 
extent to which it was rarefied on the summit of Mont 
Blanc the illuminating power of the candle diminished 
rapidly, and to a vtry considerable extent. The experi- 
ment was made in the apparatus here upon the table, and 
I cannot do better than repeat it in the way in which it 
was made. Here we have our stearine candle enclosed 
in a glass cylinder in connection with a powerful air- 
pump, by means of which we can obtain any amount of 
rarefaction within the cylinder. External air can be 
admitted below, and the products of combustion be 
carried off by a glass chimney, or cylinder, which is 
about an inch and a-quarter in diameter, and is connected 
with this tube, so thut the products of combustion are 
thus carefully removed, and the candle is kept constantly 
burning in pure uir, a condition which is obviously quite 
essential to the proper performance of the experiment. 
Now we will endeavour to light our candle. [The ex- 
haustion of the cylinder was then commenced.] We have 
already a rarefaction of air to the extent of some 
twenty-four or twenty- live inches I believe. We have 
lighted our candle. "We have here a stop-cock, which 
•will enable us at pleasure to regulate the supply of ex- 
ternal air. The candle is now burning at the ordinary 
atmospheric pressure, and giving its ordinary amount 
of light. You know when we first ignite a candle, 
it burns with a dull flame, or a small flume at all events, 
until a certain quantity of stearine has got melied. 
Whilst the flame is improving 1 will project upon the 
screen the image of a vacuum gauge by which you will 
be able 10 see the tension of the air which we have in 
our exhaustuig apparatus during the different stagts 
of combustion. [The lights were then turned down ] 
There [pointing to the im»ge on the screen] we have ou 
vacuum gauge, which I hope will be visible even to tho-e 
at a distance. This is a column of mercury which is 
gradually rising. We will take our barometer to be at 3c 
inches, the usual atmospheric pressutc. The guage is 


now, you see. at 22- 5, the next figure being 22, there- 
fore we have a piessute of about 8 inches ; and at this 
pressure we will introduce our burning candle. You 
see n»w how I am reducing the pressure, and notice 
the effect upon the luminosity of the candle. Now 
our candle, you see, is burning under a pressure of 
about 8 inches of mercury, instead of about 30 inches, 
and if we had the means here of taking the illuminating 
power there can be no doubt that we should find «e have 
now a very small fraction of the light given by this 
caudle before the exhaustin ' process took place. Now 
we will gradually allow this pressure to increase. In 
fact, we shall find it necessary to let a little air in. You 
see it is gradually rising — the mercury is gradually 
falling. We had first 22 J, now 22, and now it is going 
(iown to 2>. Now, our candle is burning in a pressure of 
10 inches, and you see the pressure is gradually increasing. 
You will notice that we have a corresponding increase in 
our illuminating effect. Our candle, which was barely 
luminous at all under a pressure of 8 inches of mercury, 
is now considerably more luminous when that pressure is 
increased to something like 18 inches, at which it now 
stands. Now we have a pressure of 18 inches — in fuct, a 
little more. There we have now about the light that the 
candle gave at the summit of Mont Blanc, and which is 
obviously very different trom the light of a candle, burn- 
ing with ii* usual brilliancy. We will just restore the 
candle to its original atmospheric pressure, and without 
disturbing the equilibrium of its combustion. Now that 
our candle is burning under atmospheric pressure, you see 
what a very different result we have with regard to the 
light that is emitted. 

1 did not call your attention to a phenomenon which is 
perceptible at a short distance from the candle when the 
illuminating effect is diminished to its lowest point — a 
phenomenon which is very beautiful if it can be seen ; but, 
unfortunately, it ernnot be seen nt a distance. It is this: 
when the luminous portion of the flame of the candle 
has almost entirely disappeared there suddenly appears, 
round the nucleus «»f the flame, another flame which had 
hitherto been invisible if it had existed at all ; it extends 
to the width of about a quarter to half an inch on each 
side of the flame, and it is of a very beautiful purple 
tint. It can only be well seen when the light from 
the centre part of the flame is cut off by bolding the finger 
or a piece of card before the flame sufficient to intercept the 
rays from the centre part. When thst is done this 
beautiful colour in the external coating of flame comes out 
very beautifully. This coloured flame I have examined by 
means of the prism, and it appears to possess those 
rays which are permitted to pass by a solution of 
permanganate of potash, although it contains rather more 
blue rays, npparemly, than the light transmitted by the 
permanganate ; I will endeavour to show you the 
kind of rays which are perceptible in the flame of 
the candle by means of the prismatic spectrum. [The 
gas-lights were again turned down.] Now, we will 
endeavour to throw upon this screen, first of all, the 
prismaiic spectrum itself containing all the usual colours 
and then we will cut off the necessary colours. There, we 
have this beautiful spectrum which, y- u see, contains at 
this extremity mi intense red ray, then orange, then 
yellow, then green, then blue, then indigo, and finally 
violet. Now, the external flame of the candle which is 
seen so beautifully when you are near to the candle, and 
when, through the rarefaction of the air the luminosity of 
the Dune has become almost extinct, contains a combina- 
tion of the rays from the two exiremiiies of the spectrum ; 
it contains a portion ot this red ray and it contains a 
portion of this violet ray. I will now introduce a solution 
if permanganate of potash which, as 1 have said, resembles 
che colour of this outer Hatne. [Abeam ol e'ectiic light 
was passed through a solution of permanganate of potash, 
the two colours of which were thereby shown upon the 
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screen ] These are the colours of which the external coating 
of the flame is composer!. If we have a mixture of these two 
colours, red and violet, you will get something like a 
notion of the colour of this external flame of the candle 
which is seen when the luminosity has almost disappeared. 
Here we have something nearly approaching it. Now, 
this elf ct is very curiously connected with a result that 
was first observed by Mr. Gnssiot in the transmission of 
electric sp'rks through highly rarifled air or highly 
rarifled guser. Mr. Qasfiut found that when these 
gases contained even a trace of nitrogen that the 
colour ut once became of this pinkish hue — became 
quite similar to what we have observed in the ex- 
ternal flame of the candle. I cannot do hotter, perhaps, 
than just show you this colour, which is, perhaps, 
more than sny other colour like that of the external 
flame ; in fact, I believe the enuse of the colour in both 
cases to be identical — namely, the ignition of nitrogen ; 
and that this spectrum which I have been showing you 
on the screan, ia really the apectrum of incandescent 
nitrogen. Here we have nitrogen in this tube which has 
been highly rarefied ; it does not contain mere, perhaps, 
than from one-tenth to two-tenths of an inch of mercurial 
pressure. [The rarefied nitrogen was contained in a long 
cylindrical glass jar, through which a aeries of electric 
sparks were then trans-- itted.] There is the light in 
question which is. I believe, due to exactly the same cause 
as that light surrounding the candle flame — namely, the 
incand-scence of the nitrogen in both cases. 

Upon commencing these experiments so as to bring them 
intosirictlv quantitative form, and ascertain with something 
like pre< ision what iH the actual diminution of light which 
takes place under these circumstances, I soon found that 
candles were perfectly useless for this pm pose, and that 
when placed under these artificial conditions, candles, not- 
withstanding the quality of the materials of which they 
maybe made, are liable to gutter; they burn with dif- 
ferent lengths of wick, and the results, which occupied 
me several weeks in obtaining, were altogether unreliable. 
I therefore turned to gas, as being far more manageable 
and capable of uniform combustion under these, so to 
speak, abnormal conditions. We can. by means of a 
gas meter like this, regulate the supply of gas into this 
apparatus, and thus we have at our command a known 
quantity of combustible matter to be consumed in a 
certain time. Tr.e light emitted was measured by Bunsen’s 
photometer, an instrument which is very well known. It. 
consists of a central disc of paper, which ia rendered 
transparent in the greater part of it by means of a solution 
of spermaceti in turpentine ; and if this disc be plat ed 
between two sources of light in an otherwise dark room, 
and you move it until the illumination of both sides is 
equal, that equality of illumination will be manilested by 
the disappearam e of that comparatively non-transparent 
spot of unsized paper in the centre of the disc ; and by 
these means it is quite possible to determine, and with 
very considerable precision, the illuminating power 
of any flume. Here, to describe the apparatus employed, 
is a gas flame the combustion of which was rendered 
quite constant by passing the gas through a governor, 
regulating the pressure of the gas. Then the experimental 
gas flame was placed at the opposite extremity of 
the instrument, and this was graduated by a scale, so that 
on moving this disc, both sidea of it could be simultaneously 
seen. This is, in fact, Bunsen’s photometer. The first 
series of experiments was commenced with a pressure 
of 29-9 it ch« s of nir, and in each ease 1 assumed the 
light of the experimental flame to be equal to ico, 
for the purpose of comparing the results. On reducing 
the pressure to 24^9 inches, the amount of light was 
decreased to 75. On reducing the pressure to 19-9 
inches, the illuminating power was reduced to 52-9. 
Thi n, on reduction to 13*6 inches of pressure, the illumi- 
nating power was reduced to 20-2. On reducing it to 9-6, 


the illuminating power was reduced to 5*4, and finally, 
when the pressure was reduced down to 6-6. the illumi- 
nating power fell to 0 9, the fraction of a unit ; eo that 
you see we have decreased from 100 units of light down 
even to less than one unit. The light emittel by the 
combustion of the same kind of gas under this reduced 
pressure was not tooth of the light under the ordinary 
atmospheric pressure. 

This is the second series of experiments which were 
made. 

Second Series. 


Pressure of Air. 

Illuminating Power. 


Observed. 

Calculated. 

30-2 

too 

ICO 

2^*2 

9T4 

89-8 

66 2 

806 

796 

24 '* 

730 

69 4 

22*2 

6 1 *4 

59 * 

20*2 

47 * 

49 0 

|8*2 

37 + 

388 

16 2 

294 

286 

14 2 

198 

184 

12*2 

***$ 

8 2 

10*2 

36 

— 2*0 


Kitcli number is the result of the average of twenty observa- 
tions — not merely a single observation, but the average of 
twenty in each case. This table goes down to io*» 
inches of pressure. Now, the result of these observations 
was this— that beginning at atmospheric pressure, and 
with 100 units of light, we decrease almost exactly at 5-1 
units of light for each inch of mercurial pre-sute we 
diminish in coining down the scale. The re-uhs of tke«e 
two series of experiments are seen upon this diagram, 
which will give you a clearer idea of the nature of these 
resul's and the accordance with each other, than any mere 
inspection of the tables. 



In this tab’e the amount of light is represented by the 
horizontal lines. Here, beginning with no light at all, at 
the bottom of the table, you h«ve 10. 20, 30, 4c, 50. 
1 he perpendicular lines represent the amount if pressure — 
30 inches, 28, 26, 24, 22, 20, and so on. The black 
diagonal lines show the results ot the two scrim of 
experiments. You see, therefore, that if the illumi- 
nating power of the flame had been constant for 
all pressures, then this line, instead of running down 
here diagonally, would run straight across the diagram. 
If, on the other hand, the illuminating power decreased 
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exactly in the same ratio as the pressure — for the 
distance from 100 to nothing^ exactly the same as from 
30 to nothing on the horizontal line here — then this line 
would proceed from this anglo direct to the opposite 
angle [pointing] ; but you see the light diminishes in a 
more rapid ration than the pressure. You find, also, 
another peculiarity — that, when you get down to something 
like 1 5 inches of pressure, there is a sudden divergence in 
that direction [pointing to the right of the diagram], show- 
ing that the light does not then decrease in so rapid a ratio 
as at a higher pressure ; in fact, that, from 14 or 15 inches 
downwards, the decrease in the illuminating power is 
considerably less rapid than from 30 inches down to about 
14 or 15. Taking, however, the atmospheric pressure down 
from 14 inches, wo have then a series of descending steps, 
so to speak, representing, for each unit in the diminution 
of pressure, a diminution of nearly 5*1 units of light. We 
have upon these tables the calculated results upon this 
assumption, and you see how nearly they coincide with 
the observed diminutions in the experiments. Now, as 
the diminution of light for a comparativeiy small diminu- 
tion of pressure is so great when we are operating nearly 
at atmospheric pressure, it became interesting to ascertain, 
by as delicate a series of experiments as could be made, 
the variations within three inches of mercurial pressure, 
and they were made in the same way as the above, but 
with a water-pressure gauge, so that the readings were 
considerably more delicate. The following figures are the 
result of twenty observations under each pressure : — 


Third Striet. 


Pressure of Air. 

Illmr.lnathig Power. 


Observed. 

Calculated. 

30'i 

IOO 

xoo 


95 ° 

94-9 

lS- 7 . 

897 

898 

Z7’a 

844 

84-7 


' — — - VWOt.1 « vx* 

numbers, and in the third the calculated numbers, at the 
rato of a diminution of 5*1 units of light for each inch 
diminution of pressure. You see the line is almost perfectly 
straight, and coincides so nearly with the divergence which 
is represented here by this dotted line that somewhere 
about half way up the diagram the two lines coalesce and 
remain together during the rest of their pnssage to the top 
corner of the diagram. In both diagrams the dotted line 
represents the calculated numbers. 



These, then, being the results of the combustion of gas 
and candle flames in rarefied air, some questions naturally 
arise as to what can be the cause of these phenomena. 
Before answering these questions, it would be well for 
us, perhaps, for a moment or two to glance at the 
conditions under which light is evolved from flames in 
general. In gas and candle flames the light is due to two 
sources ; namely, first, the incandescence of gaseous matter, 
and secondly, the incandescence or glow of solid matter 
deposited within the flame. Now the light due to the 
incandescence of gaseous matter is so slight — does not 
certainly amount to more than 1 per cent, of an ordinary 
gas or candle flame — that it may be left out of considera- 
tion altogether, and it only comes into prominent play 
when we get to a very high degree of rarefaction, but it 
is a light which suffers little diminution, and hence it causes 
the experimental lines in the diagrams to diverge at low 
pressures from the calculated line. The incandescent 
gaseous matter retains the total luminiferous effect higher 
than it otherwise would be if this light from gaseous 
incandescence were subject to diminution by the rarefac- 
tion of the air. Here is one of the incandescent gas 
flames — namely, hydrogen. We have two of them in 
coal gas — namely, hydrogen and carbonic oxide. You 
see the light from that large amount of flame is 
scarcely worthy of consideration at all ; but if we 
introduce into the flame some solid matter which is 
capable of being heated to incandescence, wc shall at 
once obtain a much more powerful light — we shall, in 
fact, feed this burner with exactly the same hydrogen gas 
from the same source as that from which the other burner 
is fed, and the only difference in the two experiments will 
be, that into this hydrogen flame we have introduced a 
quantity of platinum wire coated with a little film of lime, 
which is obtained by burning upon the wire paper that 
has been immersed in chloride of calcium. [The lights 
were then turned down.] Here we have now tho 
same flame with this solid matter immersed in it, and 
you see the difference in the amount of light emitted 
at the same temp?rature, for the flame has not increased 
in temperature — it has perhaps rather diminished in tem- 
perature by the presence of this platinum gauze. [The 
lights were then turned up.] Thus the presence of solid 
matter is one condition for the production of a considetablc 
amount of light in flame. But it may be objected that if 
wc require solid particles of matter in a flame — if we assume 
that in ordinary flames we have solid matters present — 
those solid matters ought to be capable of being perceived, 
and that flame, in fact, ought to be to a certain extent, 
opaque, owing to the presence of those solid matters 
floating within it. Such is, however, not the case. Flame 
is almost perfectly transparent ; if devoid of smoke, it is 
practically quite transparent. I will endeavour to show 
you this by ascertaining whether we cannot, through a 
considerable body of flame, actually read a newspaper. I 
will just illuminate a printed paper by means of the 
electric lamp, and project an image of it upon the screen. 
There we have, I think, a tolerably readable page. I 
think no one would have very great difficulty in reading 
that. Now, I will interpose this gas-flame between the 
paper and the screen. You see there is an image of 
the flame upon tho screen, but it does not in tho 
slightest degree interfere with the rending of the paper. 
The transparency is so nearly perfect as not to affect 
the legibility of these printed letters. So that this mass 
of flame which appears to have substance in it, is to all 
intents and purposes, transparent. You may make the 
experiment yourselves if you hold a piece of printed paper 
very near a gas -flame, and look very closely at it ; you can 
read through the thickest portion of the flame without 
difficulty. But we may prove in another way, and by 
means of the electric lamp, that solid particles may be and 
really axe carried across a perfectly transparent space, and if 
I project the image of these carbon points from which we 
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obtain our light, on the screen we shall see between them 
a perfectly transparent portion, apparently quite free from 
•olid matter, but through which particles of solid matter 
in great quantities are constantly passing. Dr. Tyndall 
will be kind enough to throw these points upon the screen, 
and then we shall hare the luminous imago of the prisms 
of carbon which arc brought nearly into contact, and 
between which the electric current is passing, bridging 
over tho space 5 there we have them shown on the 
screen. I want you to notico the lower of theso points ; 
ou see how it is growing — how there is a sort of 
ranching out of that point towards the upper one, which 
is caused by the transference of the particles of carbon 
from one point to the other. The space between the points 
is perfectly transparent just as our gas-flame was, although 
these particles of carbon in the solid form are being 
carried over. See how they are growing upwards from 
the lower point, and how the upper one is wasting. That 
growth will take place through a considerable space of air, 
which, however, remains transparent all the time. The 
light of flame is also gTeatly dependent upon the tempera- 
ture of the flame. With the same amount of solid matter 
floating in the flame the light augments by an increaso of 
temperature, and vice vend. [The lights were thon turned 
up.] 

These being, then, tho general conditions upon which the 
light of flames depends, the ftrst question that will natu- 
rally arise to our minds will be this, — Is the combustion 
which takes place in rarefied air a perfect combustion ; 
because if it be an imperfect combustion, for a given 
amount of combustible substance consumed, the quantity 
of light would be considerably less than that which would 
be otherwise obtained ? I have therefore investigated the 
point with considerable care, and having extracted the 
gases that wctc passing off from the flame, both when the 
candle was burning under ordinnry atmospheric pressure, 
and when under a pressure of eight inches of mercury, I 
found that in both eases the combustion was perfect. Thero 
was not a trace of carbon escaped unconsumcd ; therefore 
the combustion, both in atmospheric and rarefied nir, was 
perfect. In fact, if I may be allowed the expression, the 
combustion in rarefied air wns more perfect ; for there was 
a more rapid conversion of the elements of combustible 
matter into their final oxidized products — carbonic acid 
and water. This question, therefore, as to whether the 
diminution of light is caused by an imperfect combustion, 
must bo answered in the negative. Tho next question 
that will arise is this, — Is the diminution of light caused 
by a diminution of temperature? It is well known that if 
you allow air to escape out of a vessel into another vessel 
containing rarefied air, or into another vacuous vessel, there 
is a considerable diminution of pressure in the one from 
which the air escapes, and it might not be unfairly con- 
cluded that the temperature does suffer in this way. 
But I believe this diminution of temperature, from the 
cause just mentioned, is practically very small, and is 
neutralized to a great extent by the smaller cooling effect 
of tho atmosphere ; the atmosphere being more rare, the 
quantity of heat taken away front the flame, and the 
amount of heat carried away by convection, is smaller 
than in ordinary circumstances. That this is so, may 
be rendered evident by a very simple experiment. We will 
ignite a platinum wire in such a way under the receiver 
that the incandescence shall be scarcely apparent. [The 
platinum wire was then rendered slightly incandescent 
by a current of electricity from six of the battery-cells.] 
You will notice now the extent to which that wire 
glows while wc extract the air, and I think it will be 
notieod that as the rarefaction goes on, the intensity of that 
glow will increase. If you notice the illuminating effect 
within the jar, you will find it very considerably in- 
creased by this rarefaction of the nir. Here we have in 
this electric current a constant source of heat, but the 
cooling effect of the air is diminished by the rarefaction, 


and consequently the wire becomes hotter, owing to ths 
less amount of heat being extracted from it. This is the 
case with the flame of the candle, and this effect makes 
up nearly for the somewhat lower temperature that is pro- 
duced by the combustion of the flsme, so that this question 
must also be answered in the negative. 

Now we come to a third question, namely, Is the dimi- 
nution of light duo to admission of atmospheric oxygen 
into the interior of the flame? If atmospheric oxygen 
could gain access to the interior of the flame then it 
would undoubtedly have the effect of destroying these 
incandescent particles of carbon which arc now in the 
interior of the flame, and consequently of withdrawing 
the very source upon which $T)ths of the light depends. 
It is well known that air introduced into a gas flame 
has tho effect of gradually diminishing the light. We 
have here an ordinary gas-flume giving the usual amount 
of light, und an arrangement by which we can show the 
effect of atmospheric oxygen upon the flame. Our supply 
of gas is regulated by this stop-cock. The gas parses 
along this tube and into the burner. Here we have a 
second tube inserted into the gas-tube, through which 
we can throw atmospheric air contained in this air-holder. 
Notice tho remarkable effect upon the flame. We hive 
got now the maximum illuminating power. Now I have 
admitted the smallest possible quantity of air. It has not 
yet reached the flame, but it will presently. Y'ou see »t 
once, when the air comes into the flame, how gradualiy 
the size of the flame is reduced. If we had the means 
of measuring the illuminating power, wc should find 
that power reduced also. We will now admit a further 
quantity of air, and you see, as soon as it reaches the 
flame, how the light is reduced. There is no doubt that 
this is the principal, if not the only cause of the diminu- 
tion of light in theso gas and candle flames. But how 
does the oxygen gain access to the interior of the flame 
in greater quantity in rarefied air than it does in con- 
densed air ? The cause is very easily explained. If you 
have a very rare or light gas, the particles of that gas 
are cupable of moving about in nil directions with very 
much greater facility than the particles of a comparatively 
dense gns. Hydrogen is very remarkable for what is 
termed its “ mobility” — its power of intermingling itself 
with other gases. A jar of hydrogen left for a few 
moments with its mouth open downwards, exposed to 
tho air, will lose all the hydrogen contained in it. The 
gas will rapidly pass out to the external air, even though 
the mouth of the jar be downwards, and consequently 
the gas has to go out against its own comparative light- 
ness, and to make its way against gravity downwards. 
So when you rarefy the air contained in this vessel, the 
particles of the air arc far more mobile than when the air 
is at the ordinary pressure, and they gain access into the 
interior of the flame with far greater facility. It has been 
found that when a candle or gas flame bums in air at the 
ordinary pressure, that ns much as from 60 to 70 per cent, 
of nitrogen gains admission into the interior of the flame. 
Now, if we withdraw the gases from the interior of the 
flame as far as the flame remains blue, you find oxygen 
present. It is only when you get higher into the lumi 
niferous portion of the flame that there is nitrogen and 
no oxygen. The presence of oxygen in the flame deter- 
mines at once the combustion of the carbon particles, 
which constitute the source from which the light emanates 
under ordinary circuinstunccs. 

I feel it necessary to apologise for having brought these 
simple experiments before you. I have done so in reliance 
upon that interest which I know those who weekly 
assemble here feel in any new scientific fact, however 
abstract and technically valueless it may appear to be. I 
do not know that any useful application can be made 
of this law regarding the reduction of illuminating power ; 
but possibly, if we find that this effect extends upwards 
to higher pressures, some such application might be made. 
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I have only yet been able to make a few experiments in 
this direction, but so far as they go, they seem to indicate 
that the same law holds good for higher pressures, and 
that at two atmospheres we should have about 24 times 
the illuminating power which wo have at the ordinary 
atmospheric pressure, thus greatly increasing the amount 
of light obtainable from a given quantity of combustible 
matter. These phenomena of flame did not escape Davy 
in his laborious and beautiful researches upon flame, 
although he does not appear to have paid more than a 
passing attention to the effects of pressure upon the light 
of combustion. 


Weekly Evening Meeting, Friday, March 15, 1861. 

A Lecture on Electrical Quantity and Intensity, 
by Latimkr Clark, Esq. 

{Continual from page ) $$.) 

The instances in which the quantity present is not simply 
dependent on the tension, are those in which other electri- 
fied bodies are present which, by their inductive influence, 
affect the quantity present in all bodies in their vicinity 
without necessarily affecting their tension. An insulated 
cylinder was connected with the positive pole of a Darnell's 
battery of 600 cells, its negative pole being connected with 
the earth ; so that the cylinder was in a condition to give 
off a powerful and visible current to another wire con- 
nected with the ground ; in this condition a positively 
electrified disc was approached to it and by its inductive 
influence was shown to render one end of the cylinder 
electrically negative so that a carrier ball applied to that 
end showed it to have a negative charge, thus presenting 
the upparent paradox of a negative electrified body giving 
off a positive current to the earth, or vice vend. One end 
was negatively electrified, and the other end positively, but 
the tension was the same everywhere. 

According to the ordinary way of regarding this class of 
phenomena, it was usual to state that the ends of the 
cylinder acquired a state of positive or negative intensity, 
or that they had their intensity changed : it was contended 
that this gavo an inaccurato idea of tho real nature of 
the change, and that the approach of an electrified body, 
however near or however violently it might be excited, 
could not in the slightest degree affect the tension of a 
conducting body, which was in connection with the earth; 
the only influence it could have would be to alter the 
quantity in the second body, by driving a portion of its 
electricity downwards to the earth. It might be assumed 
as a law that the tension of the electricity in ever}' part of 
a conducting body of moderate dimensions was the same, 
notwithstanding the vicinity of other electrified bodies. 
If a positively electrified body were brought near an insu- 
lated conductor, the distribution of the electricity in the 
second body was changed, and its whole tension was raised, 
but the tension remained everywhere uniform, and was as 
high at the negative as at the positive end. 

The fall of tension in electricity was always accompanied 
by its conversion into heat ; the ignition of wire by the 
voltaic current, the intense heat of the voltaic arc, and the 
heat and light of the electric discharge and of the spark, 
were all case* of the evolution of heat consequent on the 
fall of tension, and the quantity of heat evolved was 
apparently directly proportionate to the fall of tension 
within a given spaco and to the quantity of electricity 
passing. 

In the case of electric telegraph conductors and submarine 
cables, it was shown, from a carefully-conducted and 
extensive series of experiments, that the tension falls with 
the most perfect regularity from the positive pole of the 
battery to the end in connection withtheearth, in accordance 
with the law of Ohm ; and since the quantity of electricity 
held under induction varies in tho samejatio os the tension 


the distribution of the charge in a cable follows precisely 
tho same law. It results from this, that if a cable with a 
current flowing through it, bo divided into any number of 
equal sections, and the quantity in the section connected 
with the earth be taken as unity, the quantities in all tho 
other parts, whatever their number, will be in tho ratio 
1, 3> 5> 7> 9> 11. &c. So that if a cable bo divided into 
two halves, the quantities will be in the ratio of one to 
three. 

The Speaker stated that he had ascertained that, in the 
voltaic battery, the presence of two metals was not an 
essential condition — the negative metal was not necessary 
for the formation of the electric current, but only for its 
after detection and exhibition. A simple mass of copper, 
iron, zinc, or any oxidisable metal, when laid on the moist 
earth, formed a complete battery in itself, giving positive 
electricity to the earth, and quickly assuming u negative 
tension, which it would communicate to any other body 
resting on it or in contact with it, as for instance, a length 
of submarine cable. If a cable thus charged were after- 
wards removed and applied to any more elcctro-ncgativo 
metal, such as platinum, or to carbon, the charge would 
return to the earth ; and it was found by measurement 
that tho charge thus acquired by a cable was exactly the 
same as if the two metals had been employed simultane- 
ously in the ordinary form of a galvanic couplo. If the 
mass of zinc were permanently connected with the non* 
oxidisable or less oxidisable metal, and thus with the earth 
the tension, being constantly destroyed and as constantly 
renewed, would form a constant current, becoming in fact 
a voltaic couple. If the connection with the earth, instead 
of being made through another metal, were made through 
any inert conducting substance or liquid, the same constant 
current would he produced, thus forming the well-known 
case of a voltaic battery with one metal and two liquids. 

After the conclusion of the discourse, Mr. Clark stated, 
with reference to Faraday’s discovery of specific inductive 
capacity, that in tho course of some investigations con- 
ducted in conjunction with Professor liughes, they had 
observed that every different dielectric possessed its own 
specific law of variation of inductive capacity with respect 
to distance. With air it varied as the distance, inversely ; 
but with gutta-percha it was more nearly as the square 
root ; with India-rubber and white wax it was intermediate 
between the two ratios, and the law of variation was 
different with every substance tried. From which it would 
result that observers who deduced the specific inductive 
capacity of any material from ex perm eats on half-iuch 
plates, would arrive at very different results from others 
who operated on inch plates. 


CHEMICAL SOCIETY. 

Thursday, May 2, 1861. 

II. Warrinoton, Esq., in the Chair. 

T. Griffiths, Esq., was elected a Fellow. 

Mr. John Davidson read a paper “ On the Action of 
Dibrotnidc of Ethylene on Pyridine.” A mixture of the 
two substances with about one-sixth of its volume of 
alcohol was heated in sealed tubes to ico° C., whereby a 
silky crystalline mass was obtained. Kcpresenting pyridine 
by the formula (€- 4 H 9 )'"N, this new product would 
be the dibromide of cthylen-dipyridyl-diammonium, 
(G\H l )"(# 4 H J )./ , 'N 2 Br. i corresponding to one of the prin- 
cipal products of the action of dibromide of ethylene on 
triethylnminc, namely, the dibrotnidc of ethylene, hexethyl, 
diamonium " (G^H^NjBr,. By ncting on the new 

dibromide with chloride of silver, the corresponding 
chloride was obtained, which formed with dichloride of 
platinum, the double salt (-O-H^)" (OjlIj)j , "N. J Cl 1 al > tCl i . 
By treating the dibromido with freshly precipitated oxido 
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of silver, the corresponding dihydrate was obtained as a 
colourless powerfully alkaline but unstable liquid. 

Professor Bloxam road a paper “ On the Amounts of 
Water Expelled from the llydriates of Potash, Soda, and 
Baryta, by Boracic and Silicic Acids.” The Author referred 
to his former experiments, which showed that one atom of 
boracic acid BO s at a bright red heat expelled one atom 
of carbonic acid C 0 2 from carbonate of potash, two atoms 
from carbonate of soda, two and a-half atoms from the 
carbonates of lithia and baryta, and three atoms from 
carbonate of strontia. Hence, he inferred that boracic 
acid was tribasic, but that in some cases it was unable to 
satisfy its saturating capacity, on account of the affinity of 
some of the bases for C 0 3 . The affinity of these bases for 
HO, being less than those for CO-, he thought that by 
employing hydrates instead of carbonates he might be 
able to obtain tribasic salts with them also. The Author 
described minutely the precautions he had taken to insure 
accurate results, and to overcome the difficulty arising in 
the case of hydrate of potash from an absorption of oxygen. 
The boracic acid and hydrates of potash and soda were 
heated in a silver tray contained in a glass tube through 
which a current of pure air was passed. The boracic acid 
and hydrate of baryta were fused together in a silver 
crucible. It was found that one atom of boracic acid ex- 
pelled two atoms of water HO from hydrate of potash, and 
three atoms from the hydrates of soda and baryta. The 
Author argued that inasmuch as the water of hydrate of 
baryta was more easily expelled than that of hydrate of 
soda, and inasmuch as boracic acid drove out no more 
water from the former than from the latter, it followed that 
its maximum capacity of saturation was satisfied by the 
three atoms of base with which it united in each instance. 
He observed that the formulte of boracic ether 3E1O.BC),, 
and octahedral borax NaO. a HO. BO, + 3 HO. BO, were dis- 
tinctly tribasic. Similar experiments were made with silicic 
acid, from which it appeared that one atom of SiO.j droveout 
1} atoms HO from hydrate of potash, and a atoms from 
the hydrates of soda and bnrvta respectively. Hence, the 
Author inferred that the capacity for saturation of silicic 
acid was satisfied by 2 atoms of base, and gave a list of 
well defined bibasic silicates in illustration. He also re- 
ferred to the analogies of boracic and silicic acid, and ob- 
served that J atom of boracic acid might be considered 
the representative of j atom of silicic, whereby the 
woightsof comparable quantities of boron andsilicon would 
be to one another as 3 6 to 7, or ns 1 to 2. 

Col. Yorke was glad to find that Mr. L’loxam’s experi- 
ments supported the conclusion at which he had formerly 
arrived, and which had also been advocated by Dr. Odiing, 
as to the bioxygen formula for silica. Despite Schroeder's 
late experiments, he could find no reason to look upon 
silica os a teroxide. 

Dr. Odlimo said that according to his experiments 1 
atom of boracic acid, BO„ drove out 3 atoms of CO, from 
carbonate of lithia, and considered that Mr. Bloxam had 
under-estimated the amount expelled, by a miscalculation 
of his results. He thought that boron and silicon did not 
belong to the same gronp of elements, but rather that 
they occupied somewhat comparable positions in different 
groups, and that as sulphur was related to tellurium, 
phosphorus to bismuth, and silicon to tin, so wns boron 
related to aluminum. Representing 27 parts of aluminum 
by the symbol All, we had the following comparable 
bodies : — 


Boracic acid cryst. 
Do. dried at ioo° C. 


HjAllOgAlumina gelatinous. 
H All O. Diaspore. 

Mg All 6, Spinelle. 


H, BO, 

HBO, 

Mg BOjBoracite. 

Boracite was isomorphous with spinelle, and BO, seemed 
to replace All O, in several siliceous minerals. Ho con- 
sidered that the two principal classes of borates were the 
monobasic, analogous to the metaphosphates, and the 
tribasic, analogous to the orthophosphates, but that inter- 


mediate salts also existed. He preferred to double the 
atomic weight of silica, and consequently to represent the 
most highly metallised silicates as tetrabasic. 

Professor Cr.vCE Calvert read a paper “ On tie 
Graphite of Cast Iron.” He showed that, when cast iron 
was slowly acted upon by dilute acids, and preferably by 
acetic acid, a black plumbago-like mass was left, so soft u 
to be cut with a knife, having a sp. gr. a - 5, and a constant 
composition. It contained about 80 per cent, iron, 11 per 
cent, carbon, 24 per cent, nitrogen, and 6 per cent, silicon. 
He adverted to the presence of nitrogen in cast iron, and 
thence inferred that mere nitrogen could not be the diffe- 
rentiating agent between iron and steel. 

Mr. Db la Rce and Mr. Waiunoton referred to the 
similar change of iron into a soft black substance which 
took place in nn iron grating habitually exposed to the 
action of sour beer-dregs in a London Brewery. The 
grating became so soft that it eventually gave way by the 
mere weight of an empty cask. 

The Author of the paper and Messrs. Riley and Malone 
then took part in a short discussion on the relation of 
nitrogen to acicrification. 


CORRESPONDENCE. 


The Sale of Poisons. 

To the Editor of the Ciiemicai. News. 

Sin, — The discussion on the prevention of poisoning, 
enused by accident or otherwise, seems at length to have 
ended without any practical benefit having been derived 
from it. 

It has been said of railway accidents, that no adequate 
means will be taken to prevent their recurrence uutil a 
Bishop has been sacrificed ; the same may be perhaps, but 
too truly, said of poisoning, that until a Right Hon. I-ord 
or a Right Rev. Prelate has, by ignorance or negligence, 
accident or design, come to an untimely end, we may look 
in vain for legislative aid or public interference. 

Our own efforts with regard to this important subject 
arc spasmodic in the extreme, chiefly confined to picking 
to pieces each successive measure as it comes before our 
Legislature, showing in tlie most glaring manner its im- 
practibilitics and unreasonable clauses, bringing all our 
opposition to bear upon it, and ultimately crushing it; and 
then quietly return to our usual avocations, and gloat over 
our “ success.*’ 

Is it not, then, a wonder that with such a perfect know- 
ledge of what we do not want, and what will not be for 
the benefit of her Majesty’s loving subjects; and with an 
almost unanimous knowledge of what we do want, and 
what will be for the public benefit, viz., the causing of all 
future chemiats to pass an examination testing their ability 
and competency, and giving them the exclusive right of 
vending Poisons, that we do not more strenuously 
endeavour to obtain it r 

These are the only legal restrictions necessary to prevent 
the recurrence of three- fourths, at least, of the accidents 
that have occurred, and it would be a guarantee to the 
public that entering a chemist's shop, that “ the right man ” 
would be found in " the right place." Of course I mean in 
the same way that we are certain that every F.K.C.P. or 
M.R.C.S. is perfectly competent, — the former to give 
advice regarding bodily ailments, the latter acquainted 
with the anatomy of our frame, and able to repair a broken 
limb or set right a dislocated joint. 

To the objection that this would be a work of time, and 
that it would be no guarantee that those who ore at pre- 
sent in business are competent to fulfil the duties required 
of them, I can only reply that all similar changes hive 
been open to the same objection, and that change for the 
better is always a work of time. 
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The Hale of poisons may be safely left in the hands of 
the educated chemist, no legal restriction is necessary with 
regard to the vending of this or that, for every chemist 
knows but too well that a summons before a coroner's 
inquest and a verdict censuring his conduct, is a certain 
forerunner to a presentation in all due form to the Com- 
missioner of the nearest Court of Bankruptcy, and that he 
may as well put the shutters up at or.ce. Enter any re- 
spectable chemist’s shop, ask for two ounces of laudanum, 
and the intelligent proprietor or his assistant will, in all 
probability, ask you what it is required for, enquire 
regarding your knowledge of its properties, dose, &c., and 
unless the answers are perfectly satisfactory, he will, with 
the greatest politeness, decline to servo you, and the 
“ word in season” has often, to my knowledge, proved of 
benefit. In a neighbouring town, a poor woman, a few 
months since, asked for two-pennyworth of oil of vitriol, 
and brought a cup to take it in : she was asked what 
purpose she required it for, and the answer was “ her old 
man was very bad, he had a cough upon him for a long 
time, and she was told a teaspoonful in water was a very 
good thing for him,” — of course, she wanted elixir vitriol, 
which was given, and the proper dose told her ; here, in 
all probability, a life was saved, yet the Humane Society 
presented no medal ; I do not think he was even thanked ; 
and he finds, os nearly all junior members of our fraternity 
find, quite enough to do to keep the wolf from the door. 
Innumerable instances of a similar nature may be given, 
but they arc every-day occurrences, as every member of the 
profession knows. 

But the man or woman who contemplates suicide by 
means of poison, does not procure it from a place ques- 
tions are likely to be asked with regard to the purpose it 
is required for ; they know full well that laudanum or 
oxalic acid, and kindred substances, may be obtained from 
almost any huckster’s (whose knowledge does not even 
extend to the external difference of oxalic acid and Epsom 
salts, or the varied appearance of tincture of opium and 
tincture of rhubarb, and whose acquaintance with their 
properties is even less than that of their appearance), and 
that he will not be inquisitive, or even trouble himself 
with labelling the desired article. How often our efforts 
to prevent suicide are frustrated, the newspapers occasion- 
ally tell us ; but in the great majority of coses there is an 
impossibility, from the absence of labels, to find out the 
vendor. Of course the nearest chemist gets the benefit of 
the blame : and I do think that, having to bear the blame, 
he has a right to claim the exclusive sale of the poison. 

It would be, I believe, a fallacy to suppose that in a 
fallible world wc con ever attain infallibility, and that os 
long as thero arc poisons people will be poisoned, in the 
same manner that as long as there arc razors they will be 
used for other purposes beside the legitimate one of 
shaving ; but wo may reduce them to the minimum, and 
all suggestions aiming, or tending to attain thut desired 
object, will ever be received and adopted by the majority 
of chemists. 

The bottle invented by Messrs. Savory and Moore, or 
some practical modification, will prove, when better known, 
of great service. Labels are a great preventive of error, 
but labels do not fulfil every requirement, as all chemists 
know ; two bottles were sent out, the one containing 
hartshorn and oil, the other a mixture, both properly 
labelled, but of the same size and shape, the hartshorn 
and oil was given instead of the mixture, the latter being 
of the same colour and composed of confection of almond, 
much the same in appearance as the former. In the South 
of England, a gentleman living in the country, and in the 
habit of keeping a few simple remedies by him, ordered 
his servant to take out an aperient draught from the 
medicine chest ; but here again the laudanum was kept in 
a two-ouncc vial, and the black draughts in bottles of the 
same size and form, and being very similar in appearance, 
laudanum was, through the carelessness of the man, given 


instead of the draught, although the bottles were properly 
labelled, and the laudanum marked “Poison.” The 
accident being immediately discovered, and proper 
remedies applied, both cases fortunately recovered. 

I could give instances ad infinitum, but will conclude 
with one more lor the benefit of those who consider tho 
label a certain preventive of error. 

In the suburbs of a neighbouring and one of the largest 
manufacturing towns there lives a retired minister of one 
of the numerous Dissenting denominations, who had an 
only son, who promised to be the solace and support of 
his aged parents, holding a responsible position in a large 
metropolitan warehouse. But over-work, bodily and 
mental combined, with a naturally weak constitution, so 
much enfeebled him that during the winter of 1859 he was 
obliged to go home, hoping the rest and purer air of his 
birthplace would be the means of re-establishing his health. 
But ^the work was done ; that arch fiend Consumption had 
struck vitality to its very core. Medical aid was of no 
avail, except by the help of sedatives to palliate the dis- 
tressing sufferings. The old man had taken upon himself 
the duty of administering the medicine at the proper time, 
and kept the bottles containing the physic on a shelf in an 
occupied room. Unthinkingly a bottle of bug poison was 
placed among them by the servant, unknown to the old 
man, and, like all men arrived at his age, his perceptive 
faculties were blunted, and so in the dork he poured out a 
wincglassful of tho bug poison, and gave it to his son. 
The mistake was soon discovered from the odour, naphtha 
being mixed with tho solution of bichloride of mercury, 
so os to render the taking by accident almost impossible. 
But the fatal work was done. A constitution weakened 
by disease was unable to bear the shock, and so he died. 
A pitiable sight it was to see and hear that old man tell 
his sad, unvarnished tale before the coroner and his jury, 
his white hair bleached by the sun of seventy summers, 
and big tears rolling down his furrowed cheeks ; his useless 
but bitter regrets that any act of his should have hastened, 
if but for an hour, his son “ where all have gone, and all 
must go.” A verdict in accordance with the evidence was 
given. The bottle was properly labelled “ Poison." But 
I do not think this accidcut would have occurred if the 
contents had been placed in a bottle similar in principle to 
Savory and Moore’s. 

I am well aware that what I have written has been 
frequently said before much more ably and more forcibly ; 
but, with the immortal Locke, I think “ the pictures drawn 
in our minds are laid in fading colours, and, if not some- 
times refreshed, vanish and disappear.” This is strikingly 
illustrated with regard to the important subject of 
poisoning. Hoping you will accept this as my apology 
for troubling you, — I am, &c. 

Wk. Bbhninoton. 

jo, Oxford-atrcot, Liverpool. 


Magenta Dge. 

To the Editor of the Chemical News. 

Sta,— Having, till now, overlooked “Magenta’s” reply 
of the 18 th May, and as that communication has not 
altered the opinions I expressed in my last, perhaps 
“ Magentu” would have no objection to make his discovery 
advantageous to himself, by forwarding me a sample, with 
quotations, for a quantity, or I should have pleasure in 
affording “ Magenta " every facility for trying it on 
Coburgs and Orleans on a large scale, and, if found 
a bonu fide and practicable article, I need not say the 
advantage will be great, and no one would have greater 
pleasure to bear testimony to the fact than — Yours, & c. 

James Shaw, 

BotterilTa l)yc works, Loud*. 
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Chemical Notice s from Foreign Sources. 

I. TECHNICAL CHEMISTRY. 

Aids’* .lfrtui. — An alloy of iron, copper, and zinc, 
possessing extraordinary strength is described under 
this name ( Mittheilungen d. Gerwerbver f. d. Konigr. 
Hanover : i86i, s. 59), the inventor being an Austrian 

marine officer. The specific gravity of the compound is 
said to be 8-40, but the proportions of the metals are not 
given. The colour of the metal is darker than brass. It 
can be worked more easily than iron, and almost ns easily 
as copper. Its ductility is extraordinary, but its most 
valuable quality is its strength. Tested at the Vienna 
Arsenal, it was found, when cast, to be nearly as strong 
as Armstrong gun iron, but by hammering and rolling, its 
strength wus almost doubled. Made into a tube and 
tested with gunpowder, it was found to have twice the 
strength of wrought iron, and five times that of bronze 
gun-metal. * 

Mterro-metul is another alloy somewhat resembling 
the foregoing, which it is proposed to use for ships-bolta 
(it not being acted on by sca-water) engraver’s plates, 
bells, vacuum pans, &c. The composition of this alloy is 
not given. Both this and the foregoing may deserve the 
attention of English metallurgists. 

ai»nufuctnr« of t ltrauiurlne. — C.Furstcn&U gives 
(Dingier' $ Polytech. Journal, Bd. clix, s. 63) the following 
as a good method of making a dork ultramarine, lie 
takes of 

Lightly-burnt kaolin . . 100 parts 

Calcined soda ..... 90 „ 

liefined roll sulphur . . . 100 ,, 

Rosin 6 ,, 

Dry pinewood charcoal . . 4 ,, 

All these with the exception of the rosin are ground very 
fine. The rosin is then added in pieces the size of nuts, 
and the whole is gTound together for four hours. The 
resulting grey powder is then placed in a clay oven and 
heated quickly to the melting point of an alloy of equal 
parts of gold and silver. After having been exposed to 
this heat for five or six hours, the oven is allowed to cool. 
After a couple of days the bluish-green mass is removed 
and ground fine in a mill. It is then roasted again in a 
cast-iion retort, where it assumes the blue colour. It is 
then finely levigated and dried for sale. The amount of 
product obtained from the proportions given is 122 of 
ultramarine. 

II. ORGANIC CHEMISTRY. 


ammonia decomposes myronate of potash, forming a 
sulphate. Cold baryta water does not act on the myronate, 
but on boiling the mixture it becomes cloudy, and when 
hydrochloric acid is added, evolves sulphuretted hydrogen 
and carbonic acid, sulphate of baryta remaining undis- 
solvcd. Some of the other reactions of myronate of 
potash arc interesting. For instance, nitrate of silver at 
first produces no chango, but after some minutes the 
mixture becomes cloudy, and in time a white precipitate 
falls. On boiling this prccipitato dissolves, and sulphide 
of silver soon separates, a strong smell of the volatile oil 
of mustard being evolved showing the development of this 
body from myronate of potash, without the intervention 
of myrosinc. Myronate of potash is easily soluble in 
water; the clear solution mixed with a colourless solution 
of myrosine soon becomes cloudv from the separation of 
sulphur, the smell of the volatile mustard oil being 
developed. 

Composition of Pus. — Gicsecke gives (Ann. d. 
Chem. und Pharm., Bd. cxvii. s. 110) a very complete 
analysis of what may be called healthy pus. It was thick, 
pale yellow, faintly alkaline, had the sp. gr. 1022, and no 
smell. The composition was as follows : — 

Water . . 88*76 

Solid matters (organic matter 1011 

^(inorganic . . t>» 

100*00 

The solid matter was composed of 
4*38 albumen dissolved in pus serum 
4-65 pus globules, mucus, with a little lcucin and glutin 
1*09 cholesterin, with some other neutral fat 
o*59 chloride of sodium 

( soda (from albuminate of soda), a little phosphate 
\ of soda, and a very little sulphate of potash 
o*2i phosphate of magnesia, lime, and oxide of iron. 

11*24 


MISCELLANEOUS. 


Chemical Mociet.v. — The next meeting of this 
Society will take place on Thursday next, June 20, when 
a discourse will be delivered “ On the Application of 
the Induction Coil to Steinheil'B Apparatus for Spectrum 
Analysis,” by II. E. lioscoe, I’h.D. 


Myronate of i»oia*h.— Prof. Ludwig and W. Lange 
extruded this suit from black mustard, by the following 
modification of Bussy’s process. ( Archiv . d, Pharm. 

ii. Heihe. Bd. clr. s. 20.) They first extracted the fresh 
powdered mustard twice with hot alcohol, then treated 
the powder several times with cold water, evaporated the 
watery solution on a water bath, extracted the residue 
with hot dilute spirit of wine, and concentrated the 
filtered extract. From this the myronate of potash 
crystallizes out on standing. 500 grammes of mustard 
yielded one gramme of the salt, the analysis of which gave 
the formula KO Cju II,, NS, 0 1Ht and appeared to be 
constituted as follows : — KO S 3 O, acid sulphite of 
potash + C fh H s + Cy S, ; mustard oil, + C 13 H u O u 
sugar ; or KO S, O, II 3 0 3 + C 6 II 4 Cy cyanide of 
allyle + C 13 H, 3 0 )3 sugar. 

Myronate of potash boiled with dilute sulphuric acid, 
the acid being afterwards separated by lime, did not 
ferment on the addition of yeast. Trommer’s test showed, 
however, the presence of sugar in tlio solution. When 
boiled with potash the solution of the myronate turns 
yellow, evolves ammonia, and, on the addition of hydro- 
chloric acid, sulphuretted hydrogen. Rendered alkaline 
again, the solution reduces oxide of copper. Caustic 


ANSWERS TO CORRESPONDENTS. 


Q. S. T.—A notice was given In our first rolumo of a patent for 
obtaining a very* pare suit of jiotash in quantity from Suint. 

J. S. — They will be concluded If poadble m the present volume. 

P. T. <lt Tomas . — Commit an olnmcntory work on decimals. 11*4 i* 
a greater number llinu 11 ’15. The degree of temperature at which 
platinum melt* is not known : it has been estimated at different times 
at from }ooo c Fnlir. to any teinjierature you like. 

8 . — In a wook or two. 

D. Thomas. — We can surest no plan better than advertising tout 
instrument.* (or sale in our ool umas. 

J. S. Pair ion. — They all ultimately find their way to the sea. It 
will bo some yoara, however, before all tbo fishes arc poisoned, they 
will Inst onr time. 

Jmmonia.— 1. Llq. Vol. C. C. I* generally made by diluting Uq. 
ammonim with distilled water, a. Wo have had uo experience in tho 
preparation of apt amnion, arom. with nutmeg, so cannot say whether 
it would colour os much as cloves. 

Th/ Solar Kelipit . — Tho following lottor from a Corrosponden t may 
amuse if it does not instruct our readers : — “ I hasten to offer a theory 
suggested by lYofcsaor Faraday’s beautiful discourse on tho Eclipse of 
July, i860. (Oh.sk mi. Kkvth, Juno 1.) The prominence 18,000 tnlics in 
length and 74,000 mile* (.hove tlio sun was a planet which struck the 
embossed surface of the sun and rebounded to that height, where It 
is now dissolving for the supply of the chromagenous ether, which is 
tho sun's great atmosphere, enabling him to speed on 1st his meteor 
course, as our own atmosphere enables sound to move."—” Kofce." 
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Advertisement*. 


SPARKS & SON, 

INVENTORS OP THE 

INDIA - RUBBER URINALS 

TOR 

Male and Female Railway Traveller*, Invalids, 
and Children. 

Those Urinal* are made on tUo most upnad principle*, and all are 
fitted with the recently-invented valve, which will not allow any return of 
water by the upjior |uit> by being placed in any portion, and from their 
improved construction, aro better than any simitar articles at present in u<e. 

A liberal discount to the Medical Profession. Descriptive Circulars and 
Lists of Prices scut pet post. 

Hospitals, Infirmaries, and Unions supplied on the best terms with every 
article for the into of the sick and invalided. 

SPARKS AND SON, 

Patent Scioioai Tkvm and Bandaoi: Makers, 

28, CONDUIT STREET, NEW BOND STREET, LONDON. 




lint 

ptt Wished, 


Post free 
for 8 Stamjui, 


rpHE Wonder Pol Baccate of Mesm. GABRIEL’S PATENTED INVEN- 

JL WON unpanUelod in Mechanical Dentistry, the reuuritabfe simplicity of arrangement, 
taittliiir w it h tne extraordinary amount of comfort et^oyed by the weare r, as well a* the perfectly 
Indestructible nature «nd purity or the material employed, have jproduoad tin? usimI results u 
ft*ch cases— certain persons, unable to adopt Me«*r». Gabriel's Improvements, havo imitatsd 
their advertisement* *o as to lesd the public to believe they are authorised to do »o. Merer* 
Gabriel, therefore, fool it incumbent on them to caution their patient* that their inventions 
«m only he obtained at their Advertised Establishments, as under, and that they will not bo 
T*ssptm«ibte for any that are not so obtained. 

ipHE TREATISE, GABRIEL on the u LOSS and ONLY EFFECTUAL 

JL MODE of RESTORING the TRItPH ; " explains their Patented .System o t Supplying 

Artifioisl Tooth, with Flexible Uondfte Gums a* n huso. The extraordinary advantage* 
obtained by Gabriel's system are a |x>rfcct Sot of Teeth, adapted with the utmost accuracy by 
a visit of an hour, without any operation, and without the use of springs, wires, or any motal*. 
Sharp edges avoided, and an amount of auction or adhesion perfectly astonishing obtained ; 
wbilo their snocoaa is guaranteed in the most difficult cases even when other methods have failed. 
They are not alTectcd by the ordinary chiuigos of tbo mouth, or even tho loss of Teeth (if any 
romain), thus dlsiiensing with the further services of tho Dentist. Tho host materials, which aro 
warranted to remain pure and sweet, only omnlnyod. while tho excuse is even loss tllau half 
tho ordilutry cost. Rofereuco* to patient* and testimonials may be seen. 

Inspection by the Medical Profession, and all interested, is particularly requested by 
Messrs. GABRIEL, Dentists to tho Prince d'Othijaua. 

Established 1815. See Diploma. 

8. HARLEY STREET. CAVENDISH SQUARE; and 34, LUDOATE HILL, City. 
AMERICAN MINERAL TEETH from Four to Scvon and Ton Guinea* per Set. 

Best in Europe : Warranted. 

LIVERPOOL-134, DUKE STREET. BIRMINGHAM— 65, NEW STREET. 

THE PATENT MICA LETTERS, 

FOR FIXING EXTERNALLY ON SHOPS, WINDOWS, LAMPS, LANTERNS, Ac. 

ADVERTISING AND INDICATING, BY DAY OB NIGHT. 
Illuminated, in Gold, or in Silver. 

THEY ARE TRANSPARENT, ORNAMENTAL, PLIABLE, BRILLIANT, ATTRACTIVE, 

ECONOMICAL. 

Do not Fall off, and Require no Cleaning. 

PLAIN LETTERS, Egyptian and Roman, 2d. per inch in Colours. 

>, „ ,, 3d. per inch in Burnished Gold, 

ORNAMENTAL LETTERS .... Various Prices. 

Prospectuses Free, per Post. 

SQUIRE & CO., 52, KING WILLIAM STREET, LONDON BRIDGE. 


ESTABLISHED 1810. 


JOHN CLIFF & OO. 

(luto Stephen Grceu & Co.) 

Manufacturing Chemists’ Potters, 

IMPERIAL POTTERIES, 

LAMBETH, S. 



JOHN DAVIS, 

19, PERCIVAL STREET, CLERKENWELL 
LONDON, EX’. 

*I"\IE SINKER, Seal Engraver, 

.1 * Motal Stamper, and Sin tifacturer ot 
Metal Label* for Patent and ni her Articles, 
and every description of EM BO 8 TNG, COPY- 
ING. and PIERCING PRESSES, STAMPS, 
PUNCHES, PRESS TOOLS. Ac. Crest* en- 
grnvod on Ring* or Seal* in tho first style, 
price 8*. each. 

DAVIS’S PATENT ** SELF-INKING " 
PRINTING PRESSES, for Prescription 
Wrappers, Ac. A Lover Embossing Press and 
Dio Complete, 15*. Linen Stamping ink, as 
supplied to her Majesty’s Regimental Store*, 
to be used with all kind* of Stamp*. Stool pen*, 
he. A sample bottle for 0 stamp*. 

*.* Price Lists Free por Posh 


G lenfield patent 

bTARCH. 

USED IN THE ROYAL LAUNDRY. 
THE LADLES are rospoctfUUy informed the* 
tliia Starch is 

EXCLUSIVELY USED IN THE ROYAL 
LAUNDRY, 

and I Irk Muskiv'h Laundries says, 
tlial although she lias.tried 
Whkaten, Rice, and orutm Powder 
Starch k*. 

she has found none of them equal to tho 
GLENFIELD, which is 
THE FINEST STARCH SHE EVER USED. 
WOTHF.RSPOON and CO., Glasoow and 
London. 



rpo BRA8SFOUNDER8, 

A ENGINEERS, REFINERS. he. 

The PATENT PLUM- 
BAGO CRUCIBLE COM. 
PANY call the attention of 
ail users and shippers of 
melting pots to tho GREAT 
SUPERIORITY of tho 
PATENT CRUCIBLES, 
which hero liven used 
during the last three years 
by some of tho largest 
inotters In England and 
abroad. In addition to 
their eajiabilitie* of melt- 
ing nn avemgo of from 35 to 40 pourings, they 
are unaffected by change of temperature, 
never crack, but can bo used till worn out, 
requiring onty ono nnuealing for several days' 
work, and become heated much more rapidly 
than ordinary pots, effecting thereby a 
SAVING of more than FIFTY PER CENT, iu 
time, labour, fuel, and wasto. Tho Patent 
Plumbago Crucible Company also manufac- 
ture and import clay crucible*, muffles, 
jKirtablc furnaces, sublimate pans and cover*, 
glass pot*, all descriptions of fire-standing 
good*, and every requisite for tho Assayer 
and Dentist. 

For Lists, Testimonials, &c. apply at 
Battersea Works. Londeu, S. W. 

" p AT g NT Q 

M R. VAUGHAN, Memb. 

Soc. Arte, British and Foreign PATENT 
AGENT, 15, Southampton Buildings, Chunoer 
lamo, W.C., gives special attention to Invcn- 
tiouseonuectod with ClUMn, Mstaixuiuiy, 
and Mixixa. Provisional Protection for JMx 
Months, £8 6s. to £$ He. 

A (hndt to Inventors Free by Post. 
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Advertisements . 


{ CimrtCAL Jfnrs, 

;«» 16 , isei. 


ANALYSIS BY LIGHT. 


CROOKES’ SPECTROSCOPE. 

SPENCER BROWNING and Co., PATENTEES. 

With the kind and valuable assbtance of W. 
Crookes. K*q., F.C.8., so well known for his suc- 
cessful researches upon tho Spectrum, we have 
liecn enabled to produce a most efficient, |>ortablo 
and convenient Instrument for use, and more 
economical iu price than any other hitherto 
offered to tho public. 

Tho price of tho Instrument is £• ; with higher 
power, and extra adjustments, £4 15a. Mounted 
Prism, for showing tho sjiectra of two different 
metals at tho same time, £1. 



CROOKES’ POCKET SPECTROSCOPE 

FOR TOURISTS. 

SPENCER BROWNING and Co., PATENTEES. 

The size of this Instrument is only 4 inches by 2|, in Morocco Case complete. 
Price £3. With higher jiowcr nud extra adjustment, £3 15s. 

Either Instrument forwarded freo on roeclpt of remittance to SPENCER BROWNING 
and Co., Patentees, 111, Minorics, E.C. Established 100 Years. 


SPECTRUM ANALYSIS. 


STEINHEIL’S FORM OF 

KIRCIIIIOFF AND BUNSEN’S SPECTRUM APPARATUS, 

JH MANUFACTURED BY 

WILLIAM LADD, 

MICROSCOPE & PHILOSOPHICAL INSTRUMENT MAKER, 

By ArroiKTMKNT, to rnr . Royal Institution or Great Bhitain. 

11 & 12, BEAK STREET, REGENT STREET, LONDON, W. 


DR. HASSALL’S 

on Tin; 


REPORT 


M U ST A RDS M A N U FACTUR ED 

BY 

EVANS, LEWIS, & CO., OF WORCESTER. 


*' I have very cnrofully Analysed, hoth 
Microscopically and Chctni ally, the four 
qualities of M us tan I manufactured by Messrs. 
Evans, Lewis, mid Co., and marked reiqicc- 
Uvuly, A, B, C. and I). 

"The result of tho examination of the 
samples is most satisfactory. It is not long 
since It was affirmed that pure Mustard could 
not be made, and that, if made, the public 
would not use it. Tbe case is now altered, 
and tliu time is not very Ui-tant, when the 
pure article will supersede the ootn|>onnds 
now so genorslly sola ns Mustard, Imt which 
often po«*eas scarcely any of tho properties, 
or even tho tasto of Mustard. 

"ARTHUR HILL li ASSAM., M.D. Lond.," 
Analyst of the Laiuet Sanitary Com- 
mission. Author of " Pood and its 
Adulteration,'' " Adulterations De- 
tected,” and other Works. 

London, October 31, 1300. 

OPINION OF 

SIR CHARLES HASTINGS, M.D.. D.C.L. 

" Tho puTe Mustards now produced by 
Messrs. Evans, Lewis, and Co., of this city, 
have been submitted for my opinion of their 
geuninc quality, together with the report of 
a careful Analysis t<> which they have bcou 
subjected try i) r. Hassalt ; and 1 feet confi- 
dence in expressing a decided opinion of tho 
corroctneas of that Analysis. 1 can, there- 
fore, congratulate tho Profession and the 
general public, by whom it is used, on having 
within their reach so important an articlo for 


medicinal and culinary purjiosos as Mustards, 
entirely froo from tho irritating qualities of 
cu)Mlcums, or any oilier objectionable stimu- 
lant. "CHARLES HASTINGS." 

Member of General Council of Medical 
Education ; Senior Physician to the 
Worcester Gonoml Infirmary ; Presi- 
dent of tho Council of tho British 
Medical Association. 

‘'Worcester, January 1, 1801. 

" Wcstbournc Park, Bayswator, London, W. 

April 12. 1801. 

"Tho importance of really 'genuine, unadul- 
terated Mustard, for culinary purposes, or as 
a safe and simple vesicant, uni hardly bo 
over estimated; but until very recently, pnro 
Mushml has been nearly unknown in London. 
In my recent |«por “ On Foe. I and it* Adul- 
terations, and the Motho>lsof Detecting them" 
(Vido Journal or the Society of Arts, Fob. 
1, and Chemical News, Feb. 0, 1801), I stated 
that the article in ouostion wo* never sold 
pnro. Till* observation, however, must now 
be slightly modified, os within tho last few 
mouths Messrs. Evans, Lewis, and Co. havo 
introduced to Londoner* four qualities of 
good nud genuine Mustard, of which A and B 
are perfectly pure, while C and 1) aro merely 
coloured with a minute projiortion of tur- 
meric. 

" WENTWORTH I.ASCELLES SCOTT." 
Chemical and Microscopical Analyst, 
Member and Medallist of tho Society of 
Arts, Ac., Ac. 


H ealth, fresh air, and 

PURE WATER. 

BY J1ER MAJESTY'S LETTERS PATENT. 
COKDY’S FLUID contains nascent Oxygvs, 
Nature’s truo and only Purifying Agent, ie- 
stantly remove* all offensive smells, render* 
impure water fresh ; and tho air pure ; wbm 
diluted for uso. is of a beautiful ro*e-or4our. 
notsoillng tho finest linen ; it Is hartalre* tad 
particularly adapted for toilet use ; being both 
refreshing and exhilarating. The Media! 
Profession havo expressed their unqualified 
approbation of its merit*. One gallon makes 
. 200 gallons adapted for uso. Tho onoha;, 
healing, gently stimulating, and invigoratix..; 

I proponies of this fluid, render it, wbeo 
diluted, a lotion po»e*ning peculiar and vale- 
nblc characteristic*. whether for bathing the 
; body of invalids, incorporating in poultice*, 
washing, and healing wound*, or for genera! 
purposed of ablution wher. in health. Patro- 
nised by the Board of Health and most nahHc 
departments, Hospitals, Schools, and adopted 
by tho India Council In preference to all other 
disinfectant*. 

In Bottles, Green, 6d.. Is., and 2a. Crimson, 
stronger and purer, 1*., 2*., and 4s. 
CONDY'S PATENT HEALTH POWDER 
also contains nascent oxygen, is odt uric**, 
and destroys all smells. Sold in Bottles, It, 
Is. 6d., and 3s. ; nud in casks, 1 cwt, 36*. 

CONDY’S PATENT OZONISED WATER 
for tho bath and toilet, remove* impure *ni 
foreign tastes, and odours from tbe mouth, 
strengthens the gums, is nnti-soptic. and a 
in a high degree adapted for purifying the 
mouth, for preserving tho teeth, ana for the 
immersion of artificial teeth. It purifies and 
softens tho skin, allays irritation, remove* 
lecretiona, stimulate* and promotes the 
healthy action of tho skin, and lend* gene- 
rally to the creation nnd preservation of * 
healthy state of the body. In stoppered lot- 
ties, 2s., double size, 3a. 8*1. 

Liquor Potoswn Pcnnanganatis Pur .- 
(Condy) gr. (j. ad Ji 
Liquor Calcis Pcnnangana'.i* Pur : 
(Condy) gr. ij. ad Ji 
Liquor Magnesian Perm anganaU* Pur: 
(Condy) gr. ij. ad Ji 

Tlie above solution* of pure |ormangaj)at: * 
are prepared for internal or external use Anti- 
septic and Tonic. 

Internally. — IVise from ten drops to a drachm 
in half-a-pint of pnro water. 

Externally — As a lotion or gargle, from one to 
four drachms in half-a-pint of pure water. 
WHOLESALE AGENTS. -J. Bell and Co. 
838, Oxford 8treet ; Squire, 277, Oxford 
Street; Savory and Moore, Rond Street; 
Morson, Southampton Row ; Butler Mat 
Crispe, 4, Cheamide ; W. Uoru and Co., M, 
Minorics ; T. Standring, Manchester ; Jew- 
bury ami Brown, Manchester ; Butterfield, 
Clarke, and Co., York ; Smoeton and Son, 
I>cod* ; Reinhardt and Son, Leeds ; Harvey 
and Reynolds, I-cod* ; li. B. Brody, Newcastle ; 
Grattan and Co., Belfast; Butler. Soekvillo 
Street, Dublin ; J. Robertson and Co , Edin- 
burgh ; J. Mack ay, Edinburglt ; tho Apothe- 
canes* Co,, Glasgow ; anil all first cla&t 
Druggist*. 

WOOD E N O RAVIN G.— 

T T 0. STEVENS, of 49, ESSEX STREET. 
STRAND, W.C.. undertake* tho Pre|*»ration 
of IlluiitruUsd Catalogue* and Circulars for 
Mathematical, Surgical, and Philosophical Im- 
plement Maker*, Truss Makers. Opticians, 
Engineers, Agricultural Implement Makers, 
Ironmonger*, Birmingham and Sheffield 
Warehousemen, and other kinds of Wood 
Engraving ; and Rom considerable experience 
in Illustrating Mechanical and Surgical 
Journals, can ensure accuracy of detail both 
in the Drawing and Engraving. Thi* U 
secured by employing Professional Draughts- 
men in the preparation of the Drawing* on 
the Wood Blocks. 

EimMATts Fukniniikd. 
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